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BENZAMIDES AND RELATED INHIBITORS OF FACTOR Xa 



Cross Reference to Related Applications 
This application claims beneilt of priority under 35 U.S.C,§ 1 19(e) to U.S. 
5 Provisional Application No. 60/1 85,746 filed on February 29, 2000 and U.S. 
Provisional Application No. 60/154,332 filed on September 17, 1999 filed on 
September 17, 1999, each of which is herein incorporated in its entirety by reference. 



Field of the Invgntion 

10 This invention relates to novel compounds which are potent and highly 

selective inhibitors of isolated factor Xa or when assembled in the prothrombinase 
complex. These compounds show selectivity for factor Xa versus other proteases of 
the coagulation (e.g. thrombin, fVIIa, fIXa) or the fibrinolytic cascades (e.g. 
plasminogen activators, plasmin). In another aspect, the present invention relates to 

15 novel monoamidino-containing compounds, their phannaceutically acceptable salts, 
and phannaceutically acceptable compositions thereof which are useful as potent and 
specific inhibitors of blood coagulation in mammals. In yet another aspect, the 
invention relates to methods for using these inhibitors as therapeutic agents for disease 
states in mammals characterized by coagulation disorders. 

20 

Background of the Invention 

Hemostasis, the control of bleeding, occurs by surgical means, or by the 
physiological properties of vasoconstriction and coagulation. This invention is 
particularly concerned with blood coagulation and ways in which it assists in 

25 maintaining the integrity of mammalian circulation after injury, inflammation, 

disease, congenital defect, dysfunction or other disruption. Although platelets and 
blood coagulation are both involved in thrombus formation, certain components of the 
coagulation cascade are primarily responsible for the amplification or acceleration of 
the processes involved in platelet aggregation and fibrin deposition. 

30 Thrombin is a key enzyme in the coagulation cascade as well as in hemostasis. 

Thrombin plays a central role in thrombosis through its ability to catalyze the 
conversion of fibrinogen into fibrin and through its potent platelet activation activity. 
Direct or indirect inhibition of thrombin activity has been the focus of a variety of 
recent anticoagulant strategies as reviewed by Claeson, G., "Synthetic Peptides and 

35 Peptidomimetics as Substrates and Inhibitors of Thrombin and Other Proteases in the 
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Blood Coagulation System", Blood Coag. Fibrinol. 5, 41 1-436 (1994). Several 
classes of anticoagulants currently used in the clinic directly or indirectly affect 
thrombin (i.e. heparins, low-molecular weight heparins, heparin-Iike compounds and 
coumarins). 

5 A prothrombinase complex, including Factor Xa (a serine protease, the 

activated form of its Factor X precursor and a member of the calcium ion binding, 
gamma caiboxyglutamyl (Gla)-containing, vitamin K dependent, blood coagulation 
glycoprotein family), converts the zymogen prothrombin into the active procoagulant 
thrombin. Unlike thrombin, which acts on a variety of protein substrates as well as at 

10 a specific receptor, factor Xa appears to have a single physiologic substrate, namely 
prothrombin. Since one molecule of factor Xa may be able to generate up to 1 38 
molecules of thrombin (Elodi et al., Thromb, Res. 15, 617-619 (1979)), direct 
inhibition of factor Xa as a way of indirectly inhibiting the formation of thrombin may 
be an efficient anticoagulant strategy. Therefore, it has been suggested that 

1 5 compounds which selectively inhibit factor Xa may be useful as in vitro diagnostic 
agents, or for therapeutic administration in certain thrombotic disorders, see e.g. , WO 
94/13693. 

Polypeptides derived from hematophagous organisms have been reported 
which are highly potent and specific inhibitors of factor Xa. United States Patent 

20 4,588,587 describes anticoagulant activity in the saliva of the Mexican leech, 

Haementeria officinalis. A principal component of this saliva was shown to be the 
polj^eptide ^tor Xa inhibitor, antistasin (ATS), by Nutt, E. et al, "The Amino Acid 
Sequence of Antistasin, a Potent Inhibitor of Factor Xa Reveals a Repeated Internal 
Structure", J. Biol. Chem., 2^, 10162-10167 (1988). Another potent and highly 

25 specific inhibitor of Factor Xa, called tick anticoagulant peptide (TAP), has been 
isolated from the whole body extract of the sofl tick Omithidoros moubata, as 
reported by Waxman, L., et al., "Tick Anticoagulant Peptide (TAP) is a Novel 
Inhibitor of Blood Coagulation Factor Xa" Science, 24S, 593-596 (1990). 

Factor Xa inhibitory compounds which are not large polypeptide-type 

30 inhibitors have also been reported including: Tidwell, R.R. et al., "Strategies for 

Anticoagulation With Synthetic Protease Inhibitors. Xa Inhibitors Versus Thrombin 
Inhibitors", Thromb. Res., 12, 339-349 (1980); Tumer, A.D, et aL, "p-Amidino Esters 
as Irreversible Inhibitors of Factor IXa and Xa and Thrombin", Biochemistry, 25 , 
4929-4935 (1986); Hitomi, Y. et al., "Inhibitory Effect of New Synthetic Protease 

35 Inhibitor {FUT-175) on the Coagulation System", Haemostasis, 11, 164-168 (1985); 
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StUTzebecher, J. et al., "Synthetic Inhibitors of Bovine Factor Xa and Thrombin. 
Comparison ofTheir Anticoagulant Efficiency", Thromb. Res., 54, 245-252 (1989); 
Kam, CM. et al., "Mechanism Based Isocoumarin Inhibitors for Trypsin and Blood 
Coagulation Serine Proteases: New Anticoagulants", Biochemistry, 22, 2547-2557 
5 (1988); Hauptmann, J. et al., "Comparison of the Anticoagulant and Antithrombotic 
Effects of Synthetic Thrombin and Factor Xa Inhibitors", Thromb. Haemost., 220- 
223 (1990); and the like. 

Others have reported Factor Xa inhibitors which are small molecule organic 
compounds, such as nitrogen containing heterocyclic compounds which have amidino 

1 0 substituent groups, wherein two functional groups of the compounds can bind to 
Factor Xa at two of its active sites. For example, WO 98/28269 describes pyrazole 
compounds having a terminal C(=NH)-NH2 group; WO 97/21437 describes 
benzimidazole compounds substituted by a basic radical which are connected to a 
naththyl group via a straight or branched chain alk:ylene,-C(=0) or -S(=0)2 bridging 

1 5 group; WO 99/1 03 1 6 describes compounds having a 4-phenyl-N-alkylamidino- 
piperidine and 4-phenoxy-N-alkylamidino-piperidine group connected to a 3- 
amidinophenyl group via a carboxamidealkyleneamino bridge; and EP 798295 
describes compounds having a 4-phenoxy-N-alkylamidino-piperidine group 
connected to an amidinonaphthyl group via a substituted or unsubstituted sulfonamide 

20 or carboxamide bridging group. 

There exists a need for effective therapeutic agents for the regulation of 
hemostasis, and for the prevention and treatment of thrombus formation and other 
pathological processes in the vasculature induced by thrombin such as restenosis and 
inflammation. In particular, there continues to be a need for compounds which 

25 selectively inhibit factor Xa or its precursors. Compounds that have different 

combinations of bridging groups and functional groups than compounds previously 
discovered are needed, particularly compounds which selectively or preferentially 
bind to Factor Xa. Compounds with a higher degree of binding to Factor Xa than to 
thrombin are desired, especially those compounds having good bioavailability and/or 

30 solubility. 



Summary of the Invention 

The present invention relates to novel compounds which inhibit factor Xa, 
their pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
35 derivatives, and pharmaceutically acceptable compositions thereof which have 
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particular biological properties and are useful as potent and specific inhibitors of 
blood coagulation in mammals. In another aspect, the invention relates to methods of 
using these inhibitors as diagnostic reagents or as therapeutic agents for disease states 
in mammals characterized by undesired thrombosis or which have coagulation 
5 disorders, such as in the treatment or prevention of any thromboticaliy mediated acute 
coronary or cerebrovascular syndrome, any thrombotic syndrome occuning in the 
venous system, any coagulopathy, and any thrombotic complications associated with 
extracorporeal circulation or instrumentation, and for the inhibition of coagulation in 
biological samples. 

10 In certain embodiments, this invention relates to novel compounds which are 

potent and highly selective inhibitors of isolated factor Xa when assembled in the 
prothrombinase complex. These compounds show selectivity for factor Xa versus 
other proteases of the coagulation cascade (e.g. thrombin, etc.) or the fibrinolytic 
cascade, and are useful as diagnostic reagents as well as antithrombotic agents. 



15 



In one embodiment, the present invention relates to a compound according to 



the formula: 



A-Q-D-E-G-J-X 



20 



wherein: 




C.-Ceralkyl; 



(b) 



Cs-Cg-cycloalkyl; 



25 



(c) -N(R^R'), N(R\R2)-C(=NR')-, N(R',R')-C(=NR')-N(R>, R'- 
C(=NR')-, R'-C(=NR>N(R'*)-; 



(d) 



phenyl, which is independently substituted with 0-2 R substitutuents; 



30 



(e) 



naphthyl, which is independently substituted with 0-2 R substitutuents; 



and 



a monocyclic or fused bicyclic heterocyclic ring system having £rom 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
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selected from N, O and S, and wherein the ring system may be 
substituted with 0-2 R substitutuents; 

R is selected from: 

5 H, halo, -CN, -COjR', -C(=0)-N(R', R^), -(CH^VCO^R', -(CH^V 

C(-0)-N(R', R^, -NO2, -SO^NCR', R^), -S02R\ -(CH2)„NR'R^ -(CHz)^- 
C(=NR^)-R', -(CH2)„-C(=NR^)-N(R',R2), -(CH2)^-N(R>C(=NR^)-N(R',R^), - 
(CHj),^^'- group appended to a 3 to 6 membered heterocyclic ring containing 
from 1-4 heteroatoms selected from N, O and S, -Ci^alkyl, -C2.fialkenyl, -Cj. 

10 galkynyl, -C3.8cycloalkyl, -C(MalkylC3.8cycloalkyl, -CF3, -OR\ and a 5-6 

membered heterocyclic system containing from 1 -4 heteroatoms selected from 
N» O and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may 
be independently replaced with a member selected from the group consisting 
of halo, -Ci-C^-alkyl, -Ci^alkyl-CN, -Cz^alkenyl, -C2.6alkynyl, -Cj^cycloalkyl, 

1 5 -Cjj^alkylCa^cycloalkyl and -NOj; 

m is an integer of 0-2; 

R*, R^, R' and R* are independently selected from the group consisting of: 
20 H, -OR^ -N(-R^ -R^), -C.^alkyl, -C2.6alkenyl, ••Cj.ealkynyl, -C3.gCycloalkyl, 

-Co^alkylC3.gCycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 
1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
may be independently replaced with a member selected from the group 
consisting of halo, -C,^alkyl, -Cj-galkenyl, -Cj^lkynyl, -Cj^cycloalkyl, 
25 -Co^alkylC^cycloalkyl, -CN, and -NOj; or 

R^ and R^, or R^ and R^ taken together can form a 3-8 membered cycloalkyl or 
a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
30 from 1-4 heteroatoms selected from N, O and S, wherein from 1 -4 hydrogen 

atoms on the heterocyclic ring system may be independently replaced with a 
member selected from the group consisting of halo, Ci-C4-alkyl, -CN -Ci. 
4alkyl, -Ca^alkenyl, -Cj^alkynyl, -C3.gCycloalkyl, -Co^alkylC3.gCycloalkyl and - 
NO2; 

35 
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R* and R** are indqiendently selected firom the group consisting of: 

H, -Cj^alkyl, -C2.6alkenyl, -C2.6alkynyl, -C3.gCycloalkyl, -Co^alkylCs. 
gcycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein &om 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
5 independently replaced with a member selected from the group consisting of 

halo, -Ci^alkyl, -Cj^alkenyl, -Cz^salkynyl, -C3.8cycloalkyl, -CMalkylCj. 
gCycloalkyl, -CN, and -NOaJ or 



R^ and R^ taken together can form a 3-8 membered cycloalkyl or a 
10 heterocyclic ring system, wherein the heterocyclic ring system may have from 

3 to 1 0 ring atoms, with 1 to 2 rings being in the ring system and contain from 
1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 
on the heterocyclic ring system may be independently replaced with a member 
selected from the group consisting of halo, -Ci-C4-alkyl, -CN -C,^alkyl, -Cj. 
15 ^alkenyl, -Cj-^falkynyl, -CsjCycloalkyl, -Co^alkylCj^cycloalkyl and -NOjj 



Q is a member selected from the group consisting of: 

a direct link, -CH^-, -C(=0)-. -0-, -N(R>. -N(R')CH2-, - CH^NCR') - 

C(=NR>, -C(=0)-N(R>, -N(R>C(=0)-. -S-, -SO-, -SO2-, -S02-N(R')- and - 
20 N(R')-S02-; 
R^ is selected from: 

H, -Ci^alkyl, -Cj^alkenyl, -C2.6alk3aiyl, -C3.gCycloalkyl, -Qj^alkylCj. 

gCycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 

hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
25 independently replaced with a member selected from the group consisting of 

halo, -Ci^alkyl, -Cj.galkenyl, -C2^alkynyl, -C3,gCycloalkyl, -C^alkylCj. 

gCycloalkyl, -CN, and -NO2; 

D is a direct link or is a member selected from the group consisting of: 
30 (a) phenyl, which is independently substituted with 0-2 R*'' substitutuents; 

(b) naphthyl, which is independently substituted with 0-2 R" 
substitutuents; and 

(c) a monocyclic or fused bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
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selected from N, O and S, and wherein the ring system may be 
subsituted from 0-2 R*'' substitutuents; 

R'* is selected from: 

5 halo, -C^alkyl, -C2.«alkenyl, -Cz-ealkynyl, -C3.8cycloalkyl, -C^^^alkylC^. 

gcycloalkyl, -CN, -NO^, -(CH2)„NR'*R^ -(CH2)„C02R^ -(CH2)„CONR2•R^ 
-SOsNR^R^", -SOsR^*, -CF3, -OR^\ and a 5-6 membered aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from N, O and S, wherein 
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
10 independently replaced with a member selected from the group consisting of 

halo, -C]^alkyl, -C2.6alkenyl, -Cj^salkynyl, -C3.8Cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -CN and -NO2; 

R^" and R*" are independently selected from the group consisting of: 
1 5 H, -C^alkyl, -Cj-ealkenyl, -Cz-ealkynyl, -C3.gCycloalkyl, -Cp^alkylCj. 

gCycloalkyl, -Co^alkylphenyl and -C(^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Cj^alkyl, -C2.6alkenyl, -C2.6alkynyl, -C^^gcycloalkyl, -Co^alkylCj. 
20 gCycloalkyl, -CN and -NO2; 

n is an integer of 0-2; 

E is a direct link or a member selected from the groiip consisting of: 
25 -C,.2-alkyl-, -0-, -S-, -SO-, -SO2-, -Co.,-alkyl-C(=0), -Co.raIkyl-C(=0)-N(-RO- 

Cci-alkyl-, -Co.ralkyl-N(-R')-C(=0)-Co.ralkyl-. -N(-R')-C(=0)-N{-R')- and 
-C(^ralkyl-N(-R«)-; 

R* is a member selected from the group consisting of: 
30 H; -C^-alkyl; -C(H-alkylaiyl; -C<M-alkyl-heteroaryl; -C,^-alkyl-C(0)-OH, 

-C,^-alkyl-C(=0)-0-C,^-alkyl, and -C,^-alkyl-C(=0)-N(-R^^ -R''^); 

R^'' and R^" are each a member independently selected from the group consisting of: 
H, -C,^-alkyl, -C(„-alkyl-aryl; -Co^-alkyl-heterocyclic group, and R^** and R^^ 
35 together with the N atom to which they are attached can form a 5-8 membered 
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heterocyclic ring containing 1-4 heteroatoms selected from N, O and S, 
wherein the heterocyclic ring may be substituted with 0-2 R'*" groups; 

R}^ is a member selected from the group consisting of: 
5 Halo; -C,^-alkyl; -CN, -NO^; -C(=0)-N(-R2^ -R"'^); -C(=0)-0R'''; 

-(CH2),-N(-R^ -R'''); -SOrN{-R2% -R^); -SOjR'*^; -CF3 and -(CH2),-OR^''; 



R^*" and R"'"' are each independently a member selected from the group consisting of: 
H; -C,^-alkyl and -C,^-alkyl-aryl; 

10 

q is an integer of 0-2; 



G is a member selected from the group consisting of: 

(a) Cj-alkenyl or Cj.8-cycloalkenyl, wherein the alkenyl and cycloalkenyl 
1 5 attachment points are the alkenyl carbon atoms and wherein the -C2- 

alkenyl or -C3.8-cycIoalkenyl are substituted with 0-4 R^** groups; 



20 



(b) a phenylene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R'^ groups; 



(c) a 3-8 membered a saturated, partially unsaturated or aromatic 

monocyclic- heterocyclic ring system containing 1-4 heteroatoms 
selected from N, O and S, wherein 0-2 ring atoms of the heterocyclic 
ring may be substituted with 0-4 R^^ groups; and, 
25 (d) an 8-10 membered fused heterocyclic bicyclic ring system, containing 

1-4 heteroatoms selected from N, O and S, wherein 0-2 ring atoms of 
the fused bicyclic ring system may be substituted with 0-4 R^** groups; 



R'** is a member selected from the group consisting of: 
30 H, halo; C^^-alkyl carbocylic aryl, -CN; -NOj; -{CH2)o^-NR"R'''; 

-SO^NR^'^R^'*; -SOjR^"; -CF,; -(CU^o^-OR'^; -0-(CH2),^OR"; -©-(CH^),. 

,-C(=0)-0-R^''; 

-0-(CH2).^-C(-0)-N(R2^R^^);-N(R^'')-(CH2),.e-OR'^ 
-N(R^XCH2),^-N(R2<»^^); -C(=0)-N(R"3''); 
35 -N(R^*).(CH2),.,-C(=0)-N(R",R^*^); -N(>(CH2),.,-0R^'')2; -N(R^=)-(CH2)i.,-OR^^; 
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-N(R^»)-C(=0)-R"; -N(R^-)-SO,-R^^ .(CH,)o^-C(=0)-0-R"; -(CHJo. 
,-Ci=Oyhf(R'\R''y, -(CH,)o^-C(=NR^^)-N(R^^R^); -(CU,)^- 
N(R'")C(=NR^**)-N(R''*^^'*); a -(CH2)tHs-N(R''*)C5^ membered saturated, 
partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms 
5 selected from N, O and S, and a -(CH2)o.6-5-6 membered saturated, partially 

unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms selected 
from N, O and S; 



R^% R^**, R^** and R*** are each independently a member selected from the group 
10 consisting of: 

H, Ci^~alkyl and Ci.6-alkylaryl, -CN; -NOj; carbocylic aryl, -CN; -NO2; or 

R^** and R^'^ taken together with the N atoms they are independently attached 
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic 
15 ring; or 

K^^ and R**^ taken together with the N atom to which they are attached form a 
5-8 membered saturated, partially imsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected fix)m N, O and S; 



20 



J is a direct link or is a member selected from the group consisting of: 

-N(-R')-C(=0)s -C(=0)-N(-R')-; -0-; -S-; -SO-; -SOj-; -CHj-; -NC-R*)-; and 
-N(-R')-S02S 



25 R^ is a member selected from the group consisting of: 

H; -C,^-alkyl; -Cc>^-alkyl-carbocyclic aryl; -(CH2)o.4-5-6 membered saturated, 
partially unsaturated or aromatic heterocyclic ring containing \-A heteroatoms 
selected from N, O and S; -(CH2),^-C(=0)-C)-CM-alkyl; and -(CHj),. 
,-C(=0)-N(R^\R^''); 

30 

R^'' and R^ are each a member independently selected from the group consisting of: 

H and -C,.6-alkyl; 



X is a member selected from the group consisting of: 
35 (a) phenyl substituted with 0-3 R** groups; 
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(b) naphthyl substituted with 0-3 R'*" groups and 

(c) a 6-menibered aromatic heterocyclic ring system containing 1-3 N 

5 atoms and having 0-3 ring atoms substituted with 0-3 R^* groups; and 

(d) an 8-10 membered fused aromatic heterocyclic bicyclic ring system 
containing 1 -4 heteroatoms selected firom N, O and S and 0-3 ring 
atoms of the fused heterocyclic bicyclic ring system are substituted 

10 with 0-3 R^" groups; 

R*' is a member independently selected from the group consisting of: 

Halo; CF3; -C,^-alkyl; carbocyclic aryl; -Co.2-alkyl-CN; -O-R^*; 
-Co.2-alkyl-C(=0)-0-R'^ -C^r alkyl-C(=0)-N(R^ R'*); -Co^z-alkyl-NOj; 

1 5 -C^2-alkyl-N(R'S R'*); -Ca.2-alkyl-S02-N(R^ R'*); -C^-alkyl-SOj-R"'; 

trihaloalkyl; -O-C^.j-aUcyl-O-R'"; -Co.2-alkyl-0-R'*; -0-C,^-alkyl- 
C(=0)-N(R'% R'*=); -0-C,^-alkyl-C(=0)-0-R^^ -Co.2-aIkyl-N(R^'^)-C(=0)-R''; 
-C(«-alkyl-N(-R^>SOa-R''^; -CH2-N(R''^)-C(=0)-R'" ;-CH2-N{R'")-S02-R'*; 
-(CH^U-NR^^ .C(=0)-N(R^«^^'); -l^{-(C¥L,),^OR^\; -NCR^XCH^),. 

20 6-OR'^ -N(R*°)-C(=0)-R'^ -N(R'")-S02-R'*; -C(=N(R^'))-N(R^R'0; and a 

-(CH2)o^-5-6 membered saturated, partially unsaturated or aromatic 
heterocyclic ring containing 1-4 heteroatoms selected from N, O and S; 

R^^, R^*^ and R^^ are each independently a member selected from the group consisting 
25 of: 

H; -C,^-aIkyl; -Co.2-alkyl-0-R^«; -Co.2-alkyl-N(-R>«, -R'^;-C,. 
4-alkyl-carbocyclic aryl; -C,^-alkyl-heterocyclic; and R'** and R^% or R^* and 
R^° together with the N atom to which they are attached can form 5-8 
membered heterocyclic ring containing 1 -4 heteroatoms selected from N, O 
30 and S which can be substituted with 0-2 R^^ groups; 

R''^ and R^^ are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(=0)-N(R^«)R^«; -C(=0)-OR^«; -NO2; 
35 -(CH2)p-NR^«R*«; -S02NR^'^*«; -SO^R'^ -CF^; and -(CH2)pOR'*; 
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p is an integer of 0-2; 

R^^ and R^' are each independently selected from the group consisting of: 
5 H; C,^-alkyi and -Co^-alkyl-carbocyclic aryl; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

10 In certain aspects of this invention, compounds are provided which are useful 

as diagnostic reagents. In another aspect, the present invention includes 
pharmaceutical compositions comprising a pharmaceutically effective amount of the 
compounds of this invention and a pharmaceutically acceptable carrier. In yet another 
aspect, the present invention includes methods comprising using the above 

1 5 compounds and pharmaceutical compositions for preventing or treating disease states 
characterized by undesired thrombosis or disorders of the blood coagulation process 
in mammals, or for preventing coagulation in stored blood products and samples. 
Optionally, the methods of this invention comprise administering the pharmaceutical 
composition in combination with an additional therapeutic agent such as an 

20 antithrombotic and/or a thrombolytic agent and/or an anticoagulant. 

Detailed Description of the Invention 
Definitions 

25 In accordance with the present invention and as used herein, the following 

terms are defined with the following meanings, unless explicitly stated otherwise. 

The term "alkenyl" refers to a trivalent straight chain or branched chain 
unsaturated aliphatic radical. The term "alkinyl" (or "alkynyl") refers to a straight or 
30 branched chain aliphatic radical that includes at least two carbons joined by a triple 
bond. If no number of carbons is specified alkenyl and alkinyl each refer to radicals 
having from 2-12 carbon atoms. 

The term "alkyl" refers to saturated aliphatic groups including straight-chain, 
35 branched-chain and cyclic groups having the number of carbon atoms specified, or if 



wo 01/19788 



12 



PCT/USOO/25196 



no number is specified, having up to 12 carbon atoms. The term "cycloalkyl" as used 
herein refers to a mono-, bi-, or tricyclic aliphatic ring having 3 to 14 carbon atoms 
and preferably 3 to 7 carbon atoms. 

5 As used herein, the terms "carbocyclic ring structure " and " C3.16 carbocyclic 

mono, bicyclic or tricyclic ring structure" or the like are each intended to mean stable 
ring structures having only caibon atoms as ring atoms wherein the ring structure is a 
substituted or unsubstituted member selected from the group consisting of: a stable 
monocyclic ring which is aromatic ring ("aryl") having six ring atoms; a stable 

10 monocyclic non-aromatic ring having from 3 to 7 ring atoms in the ring; a stable 
bicycUc ring structure having a total of from 7 to 12 ring atoms in the two rings 
wherein the bicyclic ring structure is selected from the group consisting of ring 
structures in which both of the rings are aromatic, ring structures in which one of the 
rings is aromatic and ring structures in which both of the rings are non-aromatic; and a 

1 5 stable tricyclic ring stmcture having a total of from 10 to 1 6 atoms in the three rings 
wherein the tricyclic ring structure is selected from the group consisting of: ring 
structures in which three of the rings are aromatic, ring stnictiu-es in which two of the 
rings are aromatic and ring structures in which three of the rings are non-aromatic. In 
each case, the non-aromatic rings when present in the monocyclic, bicyclic or tricyclic 

20 ring structure may independently be saturated, partially saturated or fully saturated. 
Examples of such carbocyclic ring structures include, but are not limited to, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, adamantyl, cyclooctyl, 
[3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane (decalin), 
2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or 

25 tetrahydronaphthyl (tetralin). Moreover, the ring structures described herein may be 
attached to one or more indicated pendant groups via any carbon atom which results 
in a stable structure. The term "substituted" as used in conjunction with carbocyclic 
ring structures means that hydrogen atoms attached to the ring caibon atoms of ring 
structures described herein may be substituted by one or more of the substituents 

30 indicated for that structure if such substitution(s) would result in a stable compound. 

The term "aryl" which is included with the term "carijocyclic ring structure" 
refers to an unsubstituted or substituted aromatic ring, substituted with one, two or 
three substituents selected from loweralkoxy, loweralkyl, loweralkylamino, hydroxy, 
35 halogen, cyano, hydroxyl, mercapto, nitro, thioalkoxy, caiboxaldehyde, carfooxyl, 
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carboalkoxy and carboxamide, including but not limited to carbocyclic aryl, 
heterocyclic aryl, and biaryl groups and the like, all of which may be optionally 
substituted. Prefenred aryl groups include phenyl, halophenyl, loweralkylphenyl, 
napthyl, biphenyl, phenanthrenyl and naphthacenyl. 

5 

The term "arylalkyl" which is included with the term "carbocyclic aryl" refers 
to one, two, or three aryl groups having the number of carbon atoms designated, 
appended to an alkyl group having the nimiber of carbon atoms designated. Suitable 
arylalkyl groups include, but are not limited to, benzyl, picolyl, naphthylmethyl, 
10 phenethyl, benzyhydryl, trityl, and the like, all of which may be optionally substituted. 



As used herein, the term "heterocyclic ring" or "heterocyclic ring system" is 
intended to mean a substituted or unsubstituted member selected fiom the group 
consisting of stable monocyclic ring having from 5-7 members in the ring itself and 

15 having from 1 to 4 hetero ring atoms selected from the group consisting of N, O and 
S; a stable bicyclic ring structure having a total of from 7 to 12 atoms in the two rings 
wherein at least one of the two rings has from 1 to 4 hetero atoms selected from N, O 
and S, including bicyclic ring structures wherein any of the described stable 
monocyclic heterocyclic rings is fused to a hexane or benzene ring; and a stable 

20 tricyclic heterocyclic ring structure having a total of from 10 to 16 atoms in the three 
rings wherein at least one of the three rings has from 1 to 4 hetero atoms selected fram 
the group consisting of N, O and S. Any nitrogen and sulfur atoms present in a 
heterocyclic ring of such a heterocyclic ring structure may be oxidized. Unless 
indicated otherwise the terms "heterocyclic ring" or "heterocyclic ring system" 

25 include aromatic rings, as well as non-aromatic rings which can be saturated, partially 
saturated or fully saturated non-aromatic rings. Also, unless indicated otherwise the 
term "heterocyclic ring system" includes ring structures wherein all of the rings 
contain at least one hetero atom as well as structures having less than all of the rings 
in the ring structure containing at least one hetero atom, for example bicyclic ring 

30 structures wherein one ring is a benzene ring and one of the rings has one or more 
hetero atoms are included within the term "heterocyclic ring systems" as well as 
bicyclic ring structures wherein each of the two rings has at least one hetero atom. 
Moreover, the ring structures described herein may be attached to one or more 
indicated pendant groups via any hetero atom or carbon atom which results in a stable 

35 structure. Further, the term "substituted" means that one or more of the hydrogen 
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atoms on the hng carbon atom.(s) or nitrogen atom(s) of the each of the rings in the 
ring structures described herein may be replaced by one or more of the indicated 
substituents if such replacement(s) would result in a stable compound. Nitrogen 
atoms in a ring structure may be quatemized, but such compounds are specifically 
5 indicated or are included within the term "a phaimaceutically acceptable salt" for a 
particular compound. When the total number of O and S atoms in a single 
heterocyclic ring is greater than 1, it is preferred that such atoms not be adjacent to 
one another. Preferably, there are no more that 1 O or S ring atoms in the same ring 
of a given heterocyclic ring structure. 

10 

Examples of monocylic and bicyclic heterocylic ring systems, in alphabetical 
order, are acridinyl, azocinyl, benzimidazolyl, benzo&ranyl, benzothiofuranyl, 
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl, benztetrazolyl, 
benzisoxazolyl, benzisothiazolyl, benzimidazalinyl, carbazolyl, 4aH-carbazolyl, 

IS carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H- 1,5,2- 
dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, 
imidazolinyl, imidazolyl, IH-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, 
isobenzofiiranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl 
(benzimidazolyl), isothiazolyl, isoxazolyl, morpholinyl, naphthyridinyl, 

20 octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 
1,2,5-oxadiazolyi, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, 
pyrimidinyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, 
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, 
purinyl, pyranyl, pyrazinyl, pyroazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, 

25 pryidooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, 
pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyU quinolinyl, 
4H-quinolizinyl, quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, 
tetrahydroisoquinolinyl, tetrahydroquinolinyl, 6H-l,2,5-thiadazinyl, 
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1 ,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 

30 thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, 

thiophenyl, triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl and 
xanthenyl. Preferred heterocyclic ring stmctures include, but are not limited to, 
pyridinyl, fliranyl, thienyl, pyrrolyl, pyrazolyl, pyrrolidinyl, imidazolyl, indolyl, 
benzimidazolyl, IH-indazolyl, oxazolinyl, or isatinoyl. Also included are fused ring 

35 and spiro compounds containing, for example, the above heterocylic ring structures. 
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As used herein the term "aromatic heterocyclic ring system" has essentially the 
same definition as for the monocyclic and bicyclic ring systems except that at least 
one ring of the ring system is an aromatic heterocyclic ring or the bicyclic ring has an 
5 aromatic or non-aromatic heterocyclic ring fused to an aromatic carbocyclic ring 
structure. 



The terms "halo" or "halogen" as used herein refer to CI, Br, F or I 
substituents. The term "lialoalkyl", and the like, refer to an aliphatic carbon radicals 
10 having at least one hydrogen atom replaced by a CI, Br, F or I atom, including 

mixtures of different halo atoms. Trihaloalkyl includes trifluoromethyl and the like as 
preferred radicals, for example. 

The term "methylene" refers to -CH2-. 

15 

The term "pharmaceutically acceptable salts" includes salts of compounds 
derived from the combination of a compound and an organic or inorganic acid. These 
compounds are useful in both free base and salt form. In practice, the use of the salt 
form amounts to use of the base form; both acid and base addition salts are within the 
20 scope of the present invention. 

*Tharmaceutically acceptable acid addition salf ' refers to salts retaining the 
biological effectiveness and properties of the free bases and which are not biologically 
or otherwise undesirable, formed with inorganic acids such as hydrochloric acid, 
25 hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the like, and organic 
acids such as acetic acid, propionic acid, glycolic acid, pyruvic acid, oxalic acid, 
maleic acid, malonic acid, succinic acid, fiimaric acid, tartaric acid, citric acid, 
benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic 
acid, p-toluenesulfonic acid, salicyclic acid and the like. 

30 

'Tharmaceutically acceptable base addition salts** include those derived from 
inorganic bases such as sodium, potassium, lithium, ammonium, calcium, magnesium, 
iron, zinc, copper, manganese, aluminum salts and the like. Particularly preferred are 
the ammonium, potassium, sodium, calcium and magnesium salts. Salts derived from 
35 pharmaceutically acceptable organic nontoxic bases include salts of primary. 
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secondary, and tertiary amines, substituted amines including naturally occurring 
substituted amines, cyclic amines and basic ion exchange resins, such as 
isopropylamine, trimethylamine, diethylamine, triethylamine, tripropylamine, 
ethanolamine, 2-diethylaminoethanol, trimefhamine, dicyclohexylamine, lysine, 
5 arginine, histidine, caffeine, procaine, hydrabamine, choline, betaine, 

ethylenediamine, glucosamine, methylglucamine, theobromine, purines, piperizine, 
piperidine, N-ethylpiperidine, polyamine resins and the like. Particularly preferred 
organic nontoxic bases are isopropylamine, diethylamine, ethanolamine, 
trimefhamine, dicyclohexylamine, choline, and caffeine. 

10 

"Biological property" for the piuposes herein means an in vivo effector or 
antigenic function or activity that is directly or indirectly performed by a compound of 
this invention that are often shown by in vitro assays. Effector functions include 
receptor or ligand binding, any enzyme activity or enzyme modulatory activity, any 
1 5 carrier binding activity, any hormonal activity, any activity in promoting or inhibiting 
adhesion of cells to an extracellular matrix or cell surface molecules, or any structural 
role. Antigenic functions include possession of an epitope or antigenic site that is 
capable of reacting with antibodies raised against it. 



20 In the compounds of this invention, carbon atoms bonded to four non-identical 

substituents are asymmetric. Accordingly, the compounds may exist as 
diastereoisomers, enantiomers or mixtures thereof. The syntheses described herein 
may employ racemates^ enantiomers or diastereomers as starting materials or 
intermediates. Diastereomeric products resulting from such syntheses may be 

25 separated by chromatographic or crystallization methods, or by other methods known 
in the art. Likewise, enantiomeric product mixtures may be separated using the same 
techniques or by other methods known in the art. Each of the asymmetric carbon 
atoms, when present in the compounds of this invention, may be in one of two 
configurations (R or S) and both are within the scope of the present invention. 

30 

Preferred Embodiments 

In a preferred embodiment the present invention provides a compound 
according to the formula: 

A-Q-D-E-G-J-X 

35 wherein: 
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A is selected from: 

(a) CrQ-alkyl; 

(b) Cj-Cg-cycloalkyl; 

(c) -N(R',R'), N(R^R^)-C(=NR^)-, N(R',R2)-C(=NR^)-N(R*)-, R'- 
C(=NRO-. R'-C(=NR')-N(R'')-; 

(d) phenyl, which is independently substituted with 0-2 R substitutueaits; 

(e) naphthyl, which is independently substituted with 0-2 R substitutuents; 

and 

(f) a monocyclic or fused bicyclic heterocyclic ring system having from 5 
15 to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 

selected from N, O and S, and wherein the ring system may be 
substituted with 0-2 R substitutuents; 

R is selected from: 

20 H, halo, -CN, -CO^R', -C(=0)-N(R', R^), -(CH2),-C02R', -(CH,)„- 

C(=0)-N(R', R^), -NO^, -SO^NCR^ R^). -SO^R', -(CH^)„NR^R^ -(CH^)^- 
C(=NR^)-R', -(CH2L-C(=NR^)-N(R\R^), -(CH2)„-N(R*)-C{=NR^)-N(R^R2), - 
(CHJ^NR'- C3.6heterocyclics, Ci^alkyl, C2.6alkenyl, C2.6alkynyl, C3. 
gcycloalkyl, Co^alkylC3.gCycloalkyl, -CF,, -OR^ and a 5-6 membered 

25 heterocyclic system containing from 1-4 heteroatoms selected from N, O and 

S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be 
independently replaced with a member selected from the group j:onsisting of 
halo, C,-C4-alkyl, CN-Ci^alkyl, -Cj^alkenyl, -C^alkynyl, -C3.scycloalkyl, 
-C(^alkylC3.gCycloalkyl and -NOj; 

30 

m is an integra- of 0-2; 



R^ R^, R^ and R'* are independently selected from the group consisting of: 

H, -OR^ -N(-R^ -R^), -Cj^alkyl. -Cj^alkenyl, -Q^alkynyl, -C3.gCycloalkyl, 
35 -Co^alkylC3.gCycloalkyl, -Co^alkylphenyl and -Q^alkylnaphthyl, wherein from 
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1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
may be independently replaced with a member selected from the group 
consisting of halo, -C,^alkyl, -Cz^alkenyl, -C2.6alkynyl, -C3.sCycloalkyl, 
-Co^alkylCj^gCycloalkyl, -CN, and -NO2; or 

5 

R' and R^, or R^ and R^ taken together can form a 3-8 membered cycloalkyl or 
a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen 
10 atoms on the heta*ocyclic ring system may be independently replaced with a 

member selected from the group consisting of halo, Ci-C4-alkyl, -CN -Cj. 
4alkyl, -Cj^alkenyl, -C2.ealkynyl, -Cj^cycloalkyl, -Co^alkylCj^cycloalkyl and - 
NO3; 



15 R^ and R^ are independently selected from the group consisting of: 

H, -Ci^alkyl, -C2.6alkenyl, -C2.ealkynyl, -Cj gcycloalkyl, -Co^alkylCj. 
gcycloalkyl, -C(^4alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 

20 halo, -Ci^alkyl, -C2.6alkenyl, -Cj-galkynyl, -Cj^cycloalkyl, -Cj^alkylCj. 

gcycloalkyl, -CN, and -NO2; or 



R^ and R^ taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
25 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from 

1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 
on the heterocyclic ring system may be independently replaced with a member 
selected fix>m the group consisting of halo, C,-C4-alkyl, -CN -C,^alkyl, -C2. 
^alkenyl, -Cj^alkynyl, -C3.gCycloalkyl, -Co.4alkylC3.8cycloalkyl and -NO2; 

30 

Q is a member selected from the group consisting of: 

a direct link, -CH2-, -C(=0)-, -0-, -N(R^)-, -N(R')CH2-, - CHaNCR^) - 
C(=NR')-, -C(=0)-N(R^)-, -N(RO-C(=0)-, -S-, -SO-, -SO2-, -S02-N(R')- and - 
N(R')-S02-; 



35 
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is selected from: 

H, -Ci^alkyl, -Cj-ealkenyl, -C2.6alkynyl, -C3.8cycloaikyl, -Co^alkylCj. 
gcycloalkyl, -C(Malkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
5 independently replaced with a member selected from the group consisting of 

halo, -Ci^alkyl, -C2.fialkenyl, -Cz^alkynyl, -Cj^cycloalkyl, -C^alkylC^. 
gCycloalkyl, -CN, and -NOj; 

D is a direct link or is a member selected from the group consisting of: 
1 0 (a) phenyl, which is independently substituted with 0-2 R** substitutuents; 

(b) naphthyl, which is independently substituted with 0-2 R'^ 
substitutuents; and 

IS (c) a monocyclic or frised bicyclic heterocyclic ring system having from S 

to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
selected from N, O and S, and wherein the ring system may be 
subsituted from 0-2 R^^ substitutuents; 

20 R'* is selected from: 

halo, -Cj^alkyl, -Ca^jjilkenyl, -Cz^kynyl, -C3.8cycloalkyl, -Co^alkylCj. 
gCycloalkyl, -CN, -NO^, -(CH^NR^R^ -(CH2)„C02R^% -(CH2)„CONR^R^', 
-SOjNR^^R^", -S02R'% -CF3, -OR'", and a 5-6 membered aromatic heterocyclic 
system containing frxim 1-4 heteroatoms selected from N, O and S, wherein 

25 from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 

independently replaced with a member selected from the group consisting of 
halo, -C,.4alkyl, -Cj^alkenyl, -C2.6alkynyl, -Cj^cycloalkyl, -Co^alkylCj. 
gCycloalkyl, -CN and -NOj. 

30 R^" and R^" are independently selected from the group consisting of: 

H, -Cj^alkyl, -Cj^alkenyl, -Cz^alkynyl, -Cj^cycloalkyl, -Co^alkylC,. 
gCycloalkyl, -Co^alkylphenyl and -Cp^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
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halo, -Cj^alkyl, -Cj^kenyl, -Cj^alkynyl, -C3.8cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -CN and -NOj; 



n is an integer of 0>2; 

5 

E is a direct link or a member selected from the group consisting of: 

-C,.2-alkyl-, -0-, -S-, -SO-, -SO2-, -Co.ralkyl-C(=0), -Co.i-alM.C(-0)-N(-R«)- 

Co.i-alkyl-, -Co.,-alkyl-N(-R')-C(=0)-Co.,-alkyl-, -N{-R')-C(=0)-N(-R*)- and 
-Co.,-alkyl-N{-R»)-; 

0 

R* is a member selected from the group consisting of: 

H; -Ci^-alkyl; -Cft4-alkylaryU -C<M-alkyl-heteroaryl; -Ci^-alkyl-C(=0)-OH, 
-C|^-alkyl-C(=0)-0-C,^-alkyl, and -CM-alkyl-C(=0)-N(-R'^ -R'"*); 



15 R and R are each a member independently selected from the group consisting of: 
H, -C,^-alkyl, -Co^-alkyl-aiyl; -CV»-alkyl-heterocyclic group, and R^** and R^** 
together with the N atom to which they are attached can fonn a 5-8 membered 
heterocyclic ring containing 1-4 heteroatoms selected from N, O and S, 
wherein the heterocyclic ring may be substituted with 0-2 R**^ groups; 

20 

R'*^ is a member selected from the group consisting of: 

Halo; -C,^-alkyl; -CN, -NOj; -C{=0)-N(-R^% -R^*=); -C(=0)-OR'^; 
-(CH2VN(-R'% -R"''); -S02-N(-R2^ -R^*^); -SO^R^^ -CF3 and -(CHJ^-OR^''; 



25 R^*" and R^*" are each independently a member selected from the group consisting of: 
H; -Cj^-alkyl and -Ci^-alkyl-aryl; 



q is an integer of 0-2; 



30 G is a member selected from the group consisting of: 

(a) Cj-alkenyl or Cj^-cycloalkenyl, wherein the alkenyl and cycloalkenyl 
attachment points are the alkenyl carbon atoms and wherein Cj-alkenyl 
or C3.8-cycloalkenyI are substituted with 0-4 R'** groups; 
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(b) a phenylene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R'*^ groups; 

(c) a 3-8 membercd a saturated, partially unsaturated or aromatic 
monocyclic- heterocyclic ring S3^em containing 1-4 heteroatoms 

5 selected from N, O and S, wherein 0-4 ring atoms of the heterocycUc 

ring may be substituted with 0-4 R^** groups; and. 



(d) an 8-10 membered fused heterocyclic bicyclic ring system, containing 
1-4 heteroatoms selected from N, O and S, wherein 0-4 ring atoms of 
10 the fused bicyclic ring system may be substituted with 0-4 R" groups; 



R^'^ is a member selected from the group consisting of: 

H, halo; C,.fi-alkyl. carbocylic aryl, -CN; -NO2; -(CH^o^-J>^R^'^R^; 
-SO^NR^'^R'"; -SO^R'"; -CF3; -(CH2)o.rOR''; -0-(CH2),.60R''; -0-(CH,)i. 
15 6-C(-0)-0-R'''; 

-0-(CH,),^-C(=0)-N(R^'*4l''); -N(R^>(CH2),^-OR^; 

-N(R^^)-(CH2).^-N(R^^R^'^); -C(=0)-N(R^^R'•*); 

-N(R^>(CH,),^-C(=0)-N(R^'',R^''); -N(-(CH,),^-OR'%; -N(R^«)-(CH2),^-OR^^ 
-N(R^')-C(=0)-R^; -N(R^>S02-R''; -(CH3WC(=0)-0-R"; -(CH^X,. 

20 6-C(=0)-N(R^^R^''); -(CH2)o^-C(=NR'**)-N(R^^R**); 

-(CH2)o.6-N{R''')C(=NR'')-N(R''',R''*); and -(CH2)(^-N(-R^*')- group attached 
directly by its nitrogen atom to a carbon atom of a 5 to 6 membered saturated, 
partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, O and S, and a -(Cll2)o^- group attached to a 5-6 membered 

25 saturated, partially unsaturated or aromatic heterocyclic ring containing 1 -4 

heteroatoms selected fijom N, O and S; 



R^*, R^*^, R^** and R'**' are each independently a member selected from the group 
consisting of: 

30 H, C,.<,-alkyl and C,^-alkylaryl, -CN; -NO2; carbocylic aryl, -CN; -NO2; or 



R^** and R^** taken together with the N atoms ther are independently attached 
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic 
ring; or 

35 
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R-*** and R"*** taken together with the N atom to which they are attached form a 
5-8 membered saturated, partially unsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected from N, O and S; 

5 J is a direct link or is a member selected from the group consisting of: 

-N{-R'')-C(=0)-; -C(=0)-N(-R')-; -O-; -S-; -SO-; -SOj-; -CHj-; -N(-R')-; and 
-N(-R*)-S02-; 

R^ is a member selected from the group consisting of: 
10 H; -C,^-alkyl; -Co^-alkyl-carbocyclic aryl; -(CH2)o-4-5-6 membered saturated, 

partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, O and S; -(CHi),^-C(=0)-0-CM-alkyl; and -(CH^i. 

1 5 R^' and R^ are each a member independently selected from the group consisting of: 
H and -C,^-alkyl; 

X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R'' groups; 



20 



25 



30 



(b) naphthyl substituted with 0-3 R'^ groups and 

(c) a 6-membered aromatic heterocyclic ring system containing 1-3 N 
atoms and having 0-3 ring atoms substituted with 0-3 K^" groups; and 

(d) an 8-10 membered fused aromatic heterocyclic bicyclic ring system 
containing 1-4 heteroatoms selected from N, O and S and 0-3 ring 
atoms of the frised heterocyclic bicyclic ring system are substituted 
with 0-3 R'* groups; 



R^' is a member independently selected from the group consisting of: 

Halo; CF3; -C,^-alkyl; caibocyclic aryl; -Co^j-alkyl-CN; -O-R^'; 
-Co.ralkyl-C(=0)-0-R'*; -C0.2- alkyl-C(=0)-N(R'% R'-^); -Co.2-alkyl-N02; 
-Co.2-alkyl-N(R^ R'*'); -Co.2-alkyl-S02-N(R'*, R'**); -Co.2-aIkyl-S02-R'^ 
35 trihaloalkyl; -0-Co.2-alkyl-0-R^; -Co.2-alkyl-0-R^; -0-C,.4-alkyl- 
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C(=0)-N(R'% R'^); -O-C,^-alkyl-C(=0)-0-R'^ -Co.2-alkyl-N(R''^)-C(=0)-R'"; 
-Co.2-alkyl-N('R^'=).S02-R''; -CH2-N(R'>C(=0)-R'' ;-CH2.N(R'")-S02-R''; 
-(CH^WNR^^R^ -C(=0)-N(R^JI^«); -N(-(CH2),.^OR'02; -N{R'°)-(CH2),. 
6-OR'^ -N(R'°)-C(=0)-R'"; -N(R'°)-S02-R''; -C(=N(R'^))-N(R^R^*); and a 
5 -(CH2)o^-5-6 membered saturated, partially unsaturated or aromatic 

heterocyclic ring containing 1 -4 heteroatoms selected from N, O and S; 

R'°, R^^ and R^^ are each independently a member selected from the group consisting 
of: 

10 H; -C,^-alkyl; -Co.2-alkyl-0-R'«; -Co.2-aIkyl-N(-R^«, -R'0;-C,. 

4-alkyl-carbocyclic aryl; -Ci^-alkyl-heterocyclic; and R'° and R^% or R^" and 
R^ together with the N atom to which they are attached can form 5-8 
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0-2 R'^ groups; 

15 

R^* and R^* are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(=0)-N{R^8)R*«; -C(=0)-OR^«; -NOj; 
-(CH2)p-NR^«R*«; -SO^NR^'**; -SO^R'^; -CF3; and -(CH2)pOR'«; 

20 

p is an integer of 0-2; 

R^« and R^« are each independently selected from the group consisting of: 
H; CM-alkyl and -Coui-alkyl-carbocyclic aryl; 

25 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

In a further preferred embodiment the present invention provides a compound 
30 according to the formula: 

A-Q-D-E-G-J-X 

wherein: 

A is selected from: 

(a) CrC,.alkyl; 

35 
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(b) Ca-Cg-cycloalkyl; 

(c) -N(R'^2). N(R',R')-C(=NRO-, N(R^R')-C(=NR')-N(R'')-, R'- 
C(=NR^)-, R'-C(=NR^)-N(R'*)-; 

(d) phenyl, which is independently substituted with 0-2 R substitutuents; 

(e) naphthyl, which is independently substituted with 0-2 R substitutuents; 



and 

10 



(f) monocyclic or fused bicyclic heterocyclic ring system having from 5 to 
10 ring atoms, wherein 1-4 ring atoms of the ring system are selected 
from N, O and S, and wherein the ring system may be substituted with 
0-2 R substitutuents; 

15 

R is selected fiom: 

H, halo, -CN, -C02R\ -C(=0)-N(R', R'), -(CHO^-CO^R', -(CHj)^- 
C(=0)<N(R', R^, -NO,, -SOjNCR', R^), -SO^R', -(GH2)J^^R^ -(CHj)„- 
C(=NR^)-R», -(CH2)„-C(=NR^)-N(R^R2), -(CH2)„-N(R^)-C(=NR>N(R\R^), - 

20 (CH2)mNR'- group attached to a 3-6 membered heterocylic ring having from 1 

to 3 heteroatoms selected from the group consisting of N, O and S, -C,^alkyl, 
-Cj^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -Co^alkylC3.gCycloalkyl, -CF3, -OR^, 
and a 5-6 membered heterocyclic aromatic or partially saturated system, 
including imidazoline, containing from 1-4 heteroatoms selected from N, O 

25 and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be 

independently replaced with a member selected from the group consisting of 
halo, -methyl, -C2-C4-alkyl, -CN, -C2.6alkenyl, -Cj^alkynyl, -C3.8cycloalkyl, 
-C(^alkylC3.gCycloalkyl and -NO2; 

30 m is an integer of 0-2; 

R\ R^, R^ and R* are independently selected from the group consisting of: 

H, -OR^ -N(-R', -R*), -Ci^alkyl, -C2.ealkenyl, -C2 ..alkynyl, -C3.8cycloalkyl, 
-Co^alkylCs^cycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 
35 1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
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may be independently replaced with a member selected from the group 
consisting of halo, -Cj^alkyl, -Cj^alkenyl, -Cj^alkynyl, -C3.8Cycloalkyl, 
-C(^alkylC3.8cycloalkyl, -CN, and -NO2; or 



5 and or R^ and R^ taken together can form a 3-8 membered cycloalkyl or 

a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen 
atoms on the heterocyclic ring system may be independently replaced with a 
10 member selected from the group consisting of halo, Ci-C4-alkyl, -CN -C,. 

4alkyl, -Cj^alkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -Co^aIkylC3.8cycloalkyl and - 
NO2; 

R^ and R* are independently selected from the group consisting of: 
15 H, -Cg^alkyl, -Cz^alkenyl, -Cj^alkynyl, -C3.Bcycloalkyl, -CiMalkylCj. 

gcycloalkyl, -Co^alkylphenyl and -C^Malkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Ci^alkyl, -C2.6alkenyl, -Cj^alkynyl, -C3.gCycloalkyI, -Ct^alkylCj. 
20 gcycloalkyl, -CN, and -NOjj or 

R^ and R' taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from 
25 1^ heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 

on the heterocyclic ring system may be independently replaced with a member 
selected from the group consisting of halo, C,-C4-alkyl, -CN -C,^alkyl, -C2. 
^alkenyl, -Cj^alkynyl, -C3.Bcycloalkyl, -Co^alkylCj^cycloalkyl and -NO2; 



30 Q is a member selected from the group consisting of: 

a direct link, -CH^-, -C(=0)-, -0-, -NH-, -NMe-. -NHCHj-, -NMeCHj-, - 
CHjNH-, -C(=NH)-, -C(=0)-NH-, -NH-C(=0)-, -CHzNMe-, -C(=NMe)-; 



35 



D is a direct link or is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R^" substitutuents; 
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(b) naphthyl, which is independently substituted with 0-2 R'" 
substitutuents; and 

a monocyclic or fused bicyclic heterocyclic ring system having firom 5 
5 to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 

selected &om N, O and S, and wherein the ring system may be 
subsituted from 0-2 R'* substitutuents; 

R^^ is selected from: 

10 halo, -Cj^alkyl, -Cj-galkenyl, -C2.6alkynyl, -Cj^cycloalkyl, -Co^alkylCj. 

gcycloalkyl, -CN, -NO2, -(CH2)„NR''R'^ -(CH2)„C02R'% -(CH2)„C0NR'''R'% 
-SOaNR^^R^S -SOjR^', -CF3, -OR^*, and a 5-6 membered aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from N, O and S, wherein 
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 

15 independently replaced with a member selected from the group consisting of 

halo, -Cj^alkyl, -Cz^lkenyl, -Cj-salkynyl, -Cj^cycloalkyl, -Co-»alkylC3. 
gCycloalkyl, -CN and -NOj. 



R^ and R^** are independently selected from the group consisting of: 
20 H, -Cj^alkyl, -Cj ^alkenyl, -Cj^alkynyl, -Cj.gCycloalkyl, -Co-ialkylCj. 

gCycloalkyl, -Coi^alkylphenyl and -Cg^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Ci^alkyl, -Cj^alkenyl, -Cz^alkynyl, -C^^cycloalkyl, -Ct^^alkylCj. 
25 gCycloalkyl, -CN and -NOj; 



n is an integer of 0-2; 

E is a member selected from the group consisting of: 
30 a direct link, -0-, -NH-, -CHjNH-, -NHCHj-. -NMe-, -NH-C(=0)-NH-, - 

C(=0)-NH-, -NH-C(=0)-; 



35 



G is a member selected from the group consisting of: 

(a) a Cj-alkenyl group or a C3.8-cycloalkenyl group, wherein the alkenyl 

group and cycloalkenyl group attachment points are the alkenyl carbon 
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atoms and wherein the Cj-alkenyl group or C3.g-cycloalkenyl group is 
substituted with 0-4 groups; 

(b) a phenylene group wherein the ring carbon atoms of the phenylene 
5 group are substituted with 0-4 R"* groups; 

(c) a 3-8 membered a saturated, partially unsaturated or aromatic 
monocyclic- heterocyclic ring system containing 1-4 heteroatoms 
selected from N, O and S, wherein 0-4 ring atoms of the heterocyclic 

1 0 ring may be substituted with 0-4 "R}^ groups; and, 

(d) an 8-10 membered fused heterocyclic bicyclic ring systm, containing 
1-4 heteroatoms selected from N, O and S, wherein 0-4 ring atoms of 
the fused bicyclic ring system may be substituted with 0-4 K^^ groups; 

15 

R'** is a member selected from the group consisting of: 

H, halo; Ci^-alkyl, carbocylic aryl, -CN; -NOj; -(CH2)o^-NR''R'**; 
-SOzNR^R^'^; -SO2R''; -CF3; -(CH2WOR''; -0-{CH2),^0R'**; -©-(CHj),. 
,-C(=0)-0-R^''; 

20 -0-(CH^,.,-C(=0)-N(R^^R^'^);-N(R^»)-(CH^,.,-OR^'*; 
-N(R^XCH2),^-N(R'**4^'^);-C(=0)-N(R''^^'*'); 

-N(R^")-C(H3).R^''; -N(R^-)-S02-R'^ <CJi,%^~C{=0)-0-R"'; -(CH^)^^ 
,-C(=0)-N(R^^Jl^); -(CH,WC(=NR="^)-N(R'-^^*'); 

25 -(CH2)o.6-N(R*")C{=NR''')-N(R**^'"); and a -(CH2)o^-N{R^) group wich is 

attached via the nitrogen atom to a carbon atom of a 5 to 6 membered 
saturated, partially unsaturated or aromatic heterocychc ring containing 1-4 
heteroatoms selected from N, O and S, and a -(CH,)^- group attached to a 5-6 
membered saturated, partially unsaturated or aromatic heterocychc ring 

30 containing 1-4 heteroatoms selected from N, O and S; 

R^", R^"", R^"" and R** are each independently a member selected from the group 
consisting of: 

H, C,^-alkyl and C,^-alkylaryl, -CN; -NOj; carbocylic aiyl, -CN; -NO2; or 

35 
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R^'^ and R^*^ taken together with the N atoms ther are independently attached 
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic 
ring; or 

5 R^** and R'*'' taken together with the N atom to which they are attached form a 

5-8 membered saturated, partially unsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected &om N, O and S; 

J is a member selected from the group consisting of: 
10 a direct link, -0-, -NH-, -NMe-, -C(=0)-NH-, -NH-C(=0).; 

X is a member selected fiom the group consisting of: 
(a) phenyl substituted with 0-3 R** groups; 

15 (b) naphthyl substituted with 0-3 R'^ groups and 

(c) a 6-membered aromatic heterocyclic ring system containing 1-3 N 

atoms and having 0-3 ring atoms substituted with 0-3 K^' groups; and 

20 (d) an 8-10 membered fused aromatic heterocyclic bicyclic ring system 

containing 1-4 heteroatoms selected fromN, O and S and 0-3 ring 
atoms of the fused heterocyclic bicyclic ring system are substituted 
with 0-3 R'* groups; 

25 R^^ is a member independently selected &om the group consisting of: 

Halo; CF3; -Ci^-alkyl; carbocyclic aryl; -Co.2-alkyl-CN; -O-R^; -Co.2-alkyl- 
C(=0)-0-R^^; -Ccr alkyl-C(=0)-N(R^% R^*^); -Co^-alkyl-NO^; -Co.ralkyl- 
N(R'% R"*); -Co.2-alkyl-S02-N(R'^ R^'); -C^j-alkyl-SOa-R^'; trihaloalkyl; 
-0-Co.2-aIkyl-0-R'^ -Co.2-alkyl-0-R'^; -0-Ci^-alkyl-C(=0)-N(R^% R^^; -0-Ci. 

30 4-alkyl-C(=0)-0-R'n -Co.2-alkyl-N(R''=)-C(=0)-R''=; -Co.2-alkyl- 

NC-R^^SOj-R"*; -CH2-N(R2>C(=0)-R*' ;-CH2-N(R^'^-S02-R*'; -(CH^V 
,-NR2^R^^ -C(=0)-N(R2%R^O; -N(-(CH,),.,-OR^^)2; -N(R'<^-(CH,),^-OR^^ 
-N(R'°)-C(=0)-R'n -N(R*')-S02-R'% -C(=N(R'°))-N(R''',R''); and a -(CH^V 
0-5-6 membered saturated, partially unsaturated or aromatic heterocyclic ring 

35 containing 1-4 heteroatoms selected from N, O and S; 
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R"^, R^*^ and are each independently a member selected from the group consisting 
of: 

H; -C,^-alkyl; -Co.2-alkyl-0-R'^ -Co.2-alkyl-N(-R'«, -R'«);-C,. 
5 4-alkyl-carbocyclic aryl; -C,^-alkyl-heterocyclic; and R'° and R^*, or R^' and 

together with the N atom to which they are attached can form S-8 
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0-2 R^^ groups; 

10 R^^ and R^^ are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carbocyclic aryl group; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(0)-N(R^*.R^«); -C(=0)-OR^*; -NO,; 
-(CH2)p-NR^'»R^; -SOaNR'^R**; -SOjR^; -CF3; and -{CH2)pOR^«; 

15 p is an integer of 0-2; 

R"** and R^* are each independently selected from the group consisting of: 
H; C|^-alkyl and -Co^-alkyl-carbocyclic aryl; 

20 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 



In a still further preferred embodiment the present invention provides a 
compound according to the formula: 
25 A-Q-D-E-G-J-X 
wherein: 

A is a member selected from the group consisting of: 
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SQ2NH2 SOzNHMe SQzMe CH2NH2 CH2NMe2 CN CONHj NC 

o- o- &- <y- <><^<S- 

H2NOC Me2NH2C MezN HjN ^NH2 CH2NH2 CN NMe2 CHaNMej 

b- -b- "i>- "b- "d- 'd- '0-<^<S- 

f^O (-^^ f-lO SO2NH2 sOzMe CONM2 

6-6-6- <> c -^3- •c^o o 



H2N H2NHjC- " " EtO N 



„f~V N^>- rV^^^^^V \N 





.S02Me ^^j^ n^g^^ H2NH2C H2NOC NC 



N ^ 



"tv "tv "tj- D- P- 

HiNHjC NC H2NOC HaNHaC 

He El fj Be H 

HaNNH-^ MsHrJNH'' MeHN*^ -NMez EIHN^' EtgN^ -NHBu* f^)^ O^^ Cj^ 

^ Me ^ 

=^"'6^"'6^^^6^^6^^<55^6:^5? 

Q is a member selected &om the group consisting of: 

a direct link, -C(=0)-, -NH-, -NMe-, -NHCH^-, -NMeCH^-. -C(=NH)-, - 
C(=NMe)-; 

5 



NH 
NH- 
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D is a direct link or is a member selected from the group consisting of: 




■N 



CI 




Br 




A 




Me 





0- -O- -C"- -O- -O -A3- 

E is a member selected from the group consisting of: 

a direct link, -CH2NH-. -C(=0)-NH-, -NH-C(=0)-; 



G is a member selected from the group consisting of: 




G is substituted by 0-4 R'" groups and each R^*^ group is independently selected from 
10 the group consisting of: 

H, -CH3, -CF3, -CI, -F, -Br, -NH2, -NMe^, -OH, -OMe, -NHSOzMe, -NO^, 
-CN, -C(=0)-OMe, -CO2H, -CONH2, -SO2NH2, -SO2CH3, -NHC(=0)Me, 
-C(=0)N(-Me)2, -CH2NH2, -CHjNC-Me)^, -CHjOH, -OCH^COzH, 
-0CH2C(=O)-0Me, -OCH2C(-0)-NH2 and -OCH2C(=0)N(-Me)2, 
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O N— 



MeN^N-C^i^CH^O- C^N-CHiCMzNH- OsjsT^N-CHiCHzNH. MrfT^N-CHzCHzNH. 

o 



CbS;^N-CJtCKtN|Me)- MeN^N-CH^CH^Nflkte)- '^N'^ '^^^ 

o o o o 0*^° o^*^* 

-^tn -^rc. -^HTi^ ^ari..^-^5a ^ 



O^N<CH,CH,N,Me)- ^^^J{^^ 



J is a member selected from the group consisting of: 

a direct link, -0-, -NH-, -C(=0)-NH- and -NH-C(=0)-; 

5 X is a member selected from the group consisting of: 



^Q^Br -^Q-P -Q^a -^B, -p-P _/3^ 

F F F 

-Q^. H-^B, 




MeOzS 



HzNOC 



MeQzS MeOaS NO HaNOC,^ OfeN O2N Me02S 





OMe 



^"^"z NH2 Cl 

^« 
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and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug dmvatives thereof. 

5 

In another further preferred embodiment the present invention provides a 
compound according to the formula: 




wherein: 

10 R'" is a monber selected from the group consisting of: 
H, -F, -CI and -Br; 
R^*^ is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CF3 and -CH^NH^; and 

15 
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A-Q is a member selected from the group consisting of: 



oc"" cc xc ex,"*" oc* or* 

NH NH CONKb CKbNhii C^V^Us Nh^ OH 

of- a^- 6k a ^ Ok u. 



and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 

In another further preferred embodiment the present invention provides a 
compound according to the formula: 

A-Q..^ H ^ 



10 wherein: 

R^^ is a member selected from the group consisting of: 

H, -F, -CI and -Br; 
R'" is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CFj and -CHjNHj; and 
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A-Q is a member selected from the group consisting of: 



Mel 




and all phaimaceutically acceptable isomers, salts, hydrates, solvates and 
prodmg derivatives thereof. 



In another further preferred embodiment the present invention provides a 
compound accoFding to the formula: 



10 wherein: 

R'" is a member selected from the group consisting of: 

H, -F, -CI and -Br; 
R*^ is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe. -OH. -Me, -CF3 and -CHjNHj; 



5 
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A-Q is a member selected from the group consisting of: 



NH NH NH NH NH J" NH NH nH 

A r.^ r^N^ r^N>^ r r-y^ r^N^ 

V V-J O oO HN^ 

NH NH 

j^N'^ r^N^ ^ A. NH MH NH 

''"''-^ Ly C ) MeHN-*^ Me^-^ EtHN-^ E,^-^ Bu«HN-^ 
NH 

NH Me NH ^ 

^ OH OMe NH2 I^HMe 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 

In another further preferred embodiment the present invention provides a 
compound according to the formula: 



A-Q-D^N-O 

HN-<Q-R'« 

10 wherein: 

R'*" is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CF3 and -CH^NHj; 
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A-Q is a member selected from the group consisting of: 




D is a member selected from the group consisting of: 



CI 



Br 









h--h — 0 






Fa a 













and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof 



10 
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In another preferred embodiment the present invention provides a compound 
according to die formula: 



SO2NH2 





SO2NH2 o^X5 



wherein: 

J is a member selected from the group consisting of: 
-NHC(=0)-, -C(=0)NH-; 



X is a member selected frcm the group consisting of: 

10 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 



15 
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In another embodiment the present invention provides a compound according 
S to the formula: 



1d2 



10 



1d4 




,1d1 



wherein: 

R is a member selected from the group of : 
-SOj-NHj and -SOjMe; 



R is a member selected from the group of: 
H, -F, -CI and Br; 

E is a member selected from the group consisting of: 
1 5 -NHC(=0)- and -C(=0)NH-; 





pie 



1a cT' 



20 



25 



j^idi^ j^id2^ j^id4 independently a member selected from the group of: 

H. -F. -CI, -Br, -Me, -NO^, -OH, -OMe, -NH^, -NHAc. -NHSOaMe, -CH2OH 
and -CHjNH, 



^2; 



R^*" is a member selected from the group of: 

H, -CH3, -CF3, -CI, -F, -Br, -NH2, -N(-Me)2, -OH, -OMe, -NHSOsMe, -NO^, 
-CN, -C(=0)-OMe, -COjH, -C(=0)-NH2, -SO2NH2, -SO2CH3, -NHC(=0)-Me, 
-C(=0)-N(-Me)2, -CH2NH2, -CH2-N(-Me)j, -CH^OH, -OCHiCOjH. 
-0CH2C(=0)-0Me, -OCH2C(=0)-NH2, and -OCH2C{=0)-N(-Me)2, 
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^^l V« 

Mrfr^N-CH2CH!0- O^N-ChtCH^NH. Q2^N-Ch%ChtNH- MrfT^N-CHiCJtNH. 



P2S N-C^^(Me)- 



Me(^N-CHzCH2N(Me)- -A^.^ ^^n-^ -^n"^ 
O O O O k^NIWb Is^SOb 

Ma Me Me' mb" 

NH 



R^^ is a member selected from the group of : 
F, -CI, -Br, -OH, -Me and -Ome, 

and all phaimaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

In another further preferred embodiment the preset invention provides a 
compound according to the formula: 





HN— G 



10 wherein: 

R is a member selected from the group consi sting of: 

-SO2NH2, -SOjMe; 
R'* is a member selected from the group consisting of: 
H, -F, -CI and Br; 
1 5 R}^ is a member selected from the group consisting of: 

H, -F, -CI. -Br, -OMe, -OH, -Me, -CF3 and -CH^NHj; and 
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G is a member selected from the group consisting of: 

-v^ b V -s^^ -9^ -c^ X) X) 

-^NCOM. J^HSO^Me -^fKX5NM„ -^NSO^Ml^ J^N^., 

J^NcoM, J^Nso*.. YyooHm, .Yyso^ XX!^ QtC 

QX CK CH XO 



10 



Me 



Bn 



« H 



wherein each G group may be substituted by 0-4 R**^ groups and each such R'** group 

is independently selected from the group consisting of: 

H, -CH3, -CF3, -CI, -F, -Br. -NHj, -N(-Me)2, -OH, -OMe, -NHSOzMe, -NO^, 
-CN, -C(=0)-OMe, -CO2H, -C(=0)-NH2, -SO^NH^, -SO^CH^, -NH-C(=0)-Me, 
-C(=0)-N(-Me)2, -CH2NH2, -CH2-N(-Me)2, -CH^OH, -OCH1CO2H, 
-OCH^COzMe, -OCHjCC^O-NHj, -OCH2C(=0)-N(-Me)2 



*^\_/*~~ C>2s(^N- C^^N-CHjCI-bO- Olz^^N-Ch^CHfeO- 
Md«r^N-CHsCH20- O^N-CKiCHiNH. OizS^N-ChtCJtNH. MdT^N-CHiCHzNH- 

p^S^^N-CHzCMzNWe)- M^;[^N-CHK;HtN(Me)- -^^^ --^N^ 

Q O O P k^NMa Is^sCfe 



O O 



hi I Me 

Mb Me' — Mb' 



li 
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

5 In another further preferred embodiment the present invention provides a 

compound according to the formula: 




10 wherein: 

J-X are collectively a member selected fix>m the group consisting of: 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
1 5 prodrug derivatives thereof. 
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In another further preferred embodiment the present invention provides a 
compound 

according to the formula: 



1d2 



1d3 



1d4 





wherein: 

R is a member selected from the group of : 
-SO2NH2, and -SOaMe; 



R^* is a member selected from the group of: 
H. -F. -CI and Br; 

10 

E is a member selected from the group consisting of: 
-NHC(=0)- and -C(=0)NH-; 

J is a member selected from the group consisting of: 
1 5 -NHC(=0)- and -C(=0)NH-, O; 



20 



25 



R"', R**", and R^*"* are independently a member selected from the group of: 

H, -F, -CI, -Br. -Me, -NO2, -OH, -OMe. -NH^, -NHAc, -NHSOzMe, -CH^OH, 
-CHjNHj. 



R is a member selected from the group of: 

H, -CH3, -CF3, -CI, -F, -Br, -NH2, -N(-Me)2, -OH. -OMe, -NHSOjMe, -NO^. 
-CN, -COjMe, -CO2H, -C(=0)-NH2, -SO2NH2, -SO2CH3, -NHC(=0)-Me. 
-C(=0)-N(-Me)2, -CH2NH2, -CH2-N(>Me)2, -CH^OH, -OCH2CO2H, 
-0CH2C(=0)-0Me, -0CH2C(=O)-NH2. -OCH2C(=0)-N(-Me)2, 
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-^Nht ^NN^ ^^2; -^Re Be ^ K Sb ^ViW ^ H « 

Vl_ / ^Kl / \ / \ 

MeN^N-CJ^CHgO O^N-CHzChfeNH. QzS^N-ChiCftNH- MeN^N-ChtCHzNH- 

ChtCHzN^Me)- MeN^N-CHiCH2N(Me)- -A^^ -^N^^ "^N-^ 
O « ^ O k^NM9 k^SCfe 



Me' Me" 
NH 



R*^ is a member selected fiom the group of : 
F, -CI, -Br, -OH, -Me and -OMe; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 



In another preferred embodiment the present invention provides a compound 
of the following formulae, which illustrate the compounds having preferred 
substituents for G, particularly when G is a pyrazole ring structure. 
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H, -F, -CI and Br; 

R"* is a member selected from the group consisting of: 

-H, -CH3. -CFj, -CN, -SO2NH2 and -SO2CH3; and 

10 

R'*^ is a member selected from the group of: 
-CI and -Br; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 



15 
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In another preferred embodiment the present invention provides a compound 
of the following formulae, which illustrate the compounds having preferred 
substituents for A-Q taken collectively when the remainder of the compound structure 
has the one of the following two fonnulae: 




wherein: 



A-Q taken together are a member selected from the group consisting of: 

a/-N y^N /-N y^N 

N-CH2- ^o^N-CHa- ^mS^N CHz- A^JJ^N-CHy 

"Me Me h Me jj^ Me 

• Cx 

Me-N^NCHa- kA^^H^. ^O^UCH^ ^S^^NCHs- "^N^NCH^. 

Me Me Me " Me 

r^N NH ^ 

^N^N CH2. HNA-CH2- and ^ ^^f!* '''^' 
Me ^ — ' H2N 

10 



and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 
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In another preferred embodiment the present invention provides a compoimd 
according to the formula: 




wherein: 

5 A-Q is a member selected &om the group of : 



NH NH NH NH NH NH NH 

HzN'^ HOHlsA MeONH^ HgNNH-^ MeHNNjA MoHN^ M^N^*^ 

Kiu KiLj NH NH NH ..L. NH 

NH NH NH U U II II 

NH , NH NH NH NH NH NH NH 

NH NH NH 

r^N-^ ^ A. NMe NOH ^^A. 

oO caXC-^ D 

0^ a a a 

R'* is a member selected from the group of: 
10 . H. -F, -CI and Br; 

R**", R*'*^, and R"*" are independently a member selected from the group of: 

H. -F, -CI, -Br, -Me, -NO^. -OH, -OMe. -NH^, -NHAc, -NHSOjMe, -CHjOH. 
-CH2NH2 



15 



R'*" is a member selected from the group of: 

H, -CH3, -CF3, -CI, -F, -Br, -NH2, -N(-Me)2, -OH, -OMe, -NHSO^Me, -NO^, 
-CN, -C(=0)-OMe, -CO2H, -C(=0)-NH2, -SO2NH2, -SO2CH3, -NHC(-0)-Me, 
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-C(=0)-N(Me)2, -CH2NH2, -CH2-N(-Me)2, -CH2OH, -OCH2CO2H, 
-OCH2C(=0)-0Me, -OCH2C(=0)-NH2. -OCH2C(=0)-N(-Me)2, 



-^NM. -rj-^N^ ^^u^N^ -N-^N 

MeN^N-CHjCtijO- <^N-CH2C4jNH- QiS^N-CJtCHzNH. M^^N-CHzCHzNH- 

Oa^N-CH^Ch^N(Me)- M*QN-CHjCHzN(Me). -^n-^ '^'^ 

O O O O ^k^O k^N^* I^SQ. 



Mb' 



R'^ is a member selected from the group of: 
F, -CI, -Br, -OH, -Me and -OMe; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 



10 
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In another further preferred embodiment the present invention provides the 
following compounds: 




S and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 
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In another ftirther preferred embodiment the present invention provides the 
following compounds: 




and all phaimaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 
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This invention also encompasses all pharmaceutically acceptable isomers, 
salts, hydrates, solvates, and prodrug derivatives of the preferred compounds. In 
addition, the preferred compounds can exist in various isomeric and tautomeric forms, 
and all such forms are meant to be included in the invention, along with 
5 pharmaceutically acceptable salts, hydrates, solvates, and prodrug derivatives of such 
isomers and tautomers. 

The compounds of this invention may be isolated as the free acid or base or 
converted to salts of various inorganic and organic acids and bases. Such salts are 
10 within the scope of this invention. Non-toxic and physiologically compatible salts are 
particularly useful although other less desirable salts may have use in the processes of 
isolation and purification. 

A number of methods are useful for the preparation of the salts described 
1 5 above and are known to those skilled in the art. For example, the free acid or free 
base form of a compound of one of the formulas above can be reacted with one or 
more molar equivalents of the desired acid or base in a solvent or solvent mixture in 
which the salt is insoluble, or in a solvent like water after which the solvent is 
removed by evaporation, distillation or freeze drying. Alternatively, the free acid or 
20 base form of the product may be passed over an ion exchange resin to form the 
desired salt or one salt form of the product may be converted to another using the 
same general process. 

Prodrug Derivatives of Compounds 

25 This invention also encompasses prodrug derivatives of the compounds 

contained herein. The term "prodrug" refers to a pharmacologically inactive 
derivative of a parent drug molecule that requires biotransformation, either 
spontaneous or en2ymatic, within the organism to release the active drug. Prodrugs 
are variations or derivatives of the compounds of this invention which have groups 

30 cleavable under metabolic conditions. Prodrugs become the compounds of the 

invention which are pharmaceutically active in vivo, when they undergo solvolysis 
under physiological conditions or undergo enzymatic degradation. Prodrug 
compounds of this invention may be called single, double, triple etc., depending on 
the number of biotransformation steps required to release the active drug within the 

35 organism, and indicating the number of functionalities present in a precursor>type 
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form. Prodrug forms often offer advantages of solubility, tissue compatibility, or 
delayed release in the mammalian organism (see, Bundgard, Design of Prodrugs, pp. 
7-9, 21-24, Elsevier, Amsterdam 1985 and Silverman, The Organic Chemistry of 
Drug Design and Drug Action, pp. 352-401, Academic Press, San Diego, CA, 1992). 
5 Prodrugs commonly known in the art include acid derivatives well known to 

practitioners of the art, such as, for example, esters prepared by reaction of the parent 
acids with a suitable alcohol, or amides prepared by reaction of the parent acid 
compound with an amine, or basic groups reacted to form an acylated base derivative. 
Moreover, the prodrug derivatives of this invention may be combined with other 
1 0 features herein taught to enhance bioavailability. 

As mentioned above, the compounds of this invention find utility as 
therapeutic agents for disease states in mammals which have disorders of coagulation 
such as in the treatment or prevention of unstable angina, refractory angina, 

15 myocardial infarction, transient ischemic attacks, thrombotic stroke, embolic stroke, 
disseminated intravascular coagulation including the treatment of septic shock, deep 
venous thrombosis in the prevention of pulmonary embolism or the treatment of 
reocclusion or restenosis of reperfused coronary arteries. Further, these compounds 
are useful for the treatment or prophylaxis of those diseases which involve the 

20 production and/or action of factor Xa/profhrombinase complex. This includes a 

number of thrombotic and prothrombotic states in which the coagulation cascade is 
activated which include but are not limited to, deep venous thrombosis, pulmonary 
embolism, myocardial in&rction, stroke, thromboembolic complications of surgery 
and peripheral arterial occlusion. 

25 

Accordingly, a method for preventing or treating a condition in a mammal 
characterized by undesired thrombosis comprises administering to the mammal a 
therapeutically effective amount of a compound of this invention. In addition to the 
disease states noted above, other diseases treatable or preventable by the 

30 administration of compounds of this invention include, without limitation, occlusive 
coronary thrombus formation resulting from either thrombolytic therapy or 
percutaneous transluminal coronary angioplasty, thrombus formation in the venous 
vasculature, disseminated intravascular coagulopathy, a condition wherein there is 
rapid consumption of coagulation factors and systemic coagulation which results in 

35 the formation of life-threatening thrombi occurring throughout the microvasculature 



wo 01/19788 



PCT/USOO/25196 



53 

leading to widespread organ failure, hemorrhagic stroke, renal dialysis, blood 
oxygenation, and cardiac catheterization. 



The compounds of the invention also find utility in a method for inhibiting the 

5 coagulation biological samples, which comprises the administration of a compound of 
the invention. 



The compounds of the present invention may also be used in combination with 
other therapeutic or diagnostic agents. In certain prefeired embodiments, the 

10 compounds of this invention may be coadministered along with other compounds 
typically prescribed for these conditions according to generally accepted medical 
practice such as anticoagulant agents, thrombolytic agents, or other antithrombotics, 
including platelet aggregation inhibitors, tissue plasminogen activators, urokinase, 
prourokinase, streptokinase, heparin, aspirin, or warfarin. The compounds of the 

15 present invention may act in a synergistic fashion to prevent reocclusion following a 
successful thrombolytic therapy and/or reduce the time to reperfusion. These 
compounds may also allow for reduced doses of the thrombolytic agents to be used 
and therefore minimize potential hemorrhagic side-effects. The compounds of this 
invention can be utilized in vivo, ordinarily in mammals such as primates, (e.g. 

20 humans), sheep, horses, cattle, pigs, dogs, cats, rats and mice, or in vitro. 

The biological properties of the compounds of the present invention can be 
readily characterized by methods that are well known in the art, for example by the in 
vitro protease activity assays and in vivo studies to evaluate antithrombotic efficacy, 
25 and effects on hemostasis and hematological parameters, such as are illustrated in the 
examples. 

Diagnostic ^splications of the compounds of this invention will typically 
utilize formulations in the fonn of solutions or suspensions. In the management of 

30 thrombotic disorders the compounds of this invention may be utilized in compositions 
such as tablets, capsules or elixirs for oral administration, suppositories, sterile 
solutions or suspensions or injectable administration, and the like, or incorporated into 
shaped articles. Subjects in need of treatment (typically mammalian) using the 
compounds of this invention can be administered dosages that will provide optimal 

35 efficacy. The dose and method of administration will vary from subject to subject and 
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be dependent upon such factors as the type of mammal being treated, its sex, weight, 
diet, concurrent medication, overall clinical condition, the particular compounds 
employed, the specific use for which these compounds are employed, and other 
factors which those skilled in the medical arts will recognize. 

5 

Formulations of the compounds of this invention are prepared for storage or 
administration by mixing the compound having a desired degree of purity with 
physiologically acceptable carriers, excipients, stabilizers etc., and may be provided in 
sustained release or timed release formulations. Acceptable carriers or diluents for 

1 0 therapeutic use are well known in the pharmaceutical field, and are described, for 
example, in Remington's Pharmaceutical Sciences, Mack Publishing Co., (A,R. 
Gennaro edit. 1985). Such materials are nontoxic to the recipients at the dosages and 
concentrations employed, and include buffers such as phosphate, citrate, acetate and 
other organic acid salts, antioxidants such as ascorbic acid, low molecular weight (less 

15 than about ten residues) peptides such as polyarginine, proteins, such as serum 
albumin, gelatin, or immunoglobulins, hydrophilic polymers such as 
polyvinylpyrrolidinone, amino acids such as glycine, glutamic acid, aspartic acid, or 
arginine, monosaccharides, disaccharides, and other carbohydrates including cellulose 
or its derivatives, glucose, mannose or dextrins, chelating agents such as EDTA, sugar 

20 alcohols such as mannitol or sorbitol, counterions such as sodium and/or nonionic 
surfactants such as Tween, Pluronics or polyethyleneglycol. 

Dosage formulations of the compounds of this invention to be used for 
therapeutic administration must be sterile. Sterility is readily accomplished by 

25 filtration through sterile membranes such as 0.2 micron membranes, or by other 

conventional methods. Formulations typically will be stored in lyophilized form or as 
an aqueous solution. The pH of the preparations of this invention typically will be 3- 
1 1, more preferably 5-9 and most preferably 7-8. It will be understood that use of 
certain of the foregoing excipients, carriers, or stabilizers will result in the formation 

30 of cyclic polypeptide salts. While the preferred route of administration is by injection, 
other methods of administration are also anticipated such as orally, intravenously 
(bolus and/or infusion), subcutaneously, intramuscularly, colonically, rectally, nasally, 
transdennally or intraperitoneally, employing a variety of dosage forms such as 
suppositories, implanted pellets or small cylinders, aerosols, oral dosage formulations 

35 and topical formulations such as ointments, drops and dermal patches. The 
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compounds of this invention are desirably incorporated into shaped articles such as 
implants which may employ inert materials such as biodegradable polymers or 
synthetic silicones, for example. Silastic, silicone rubber or other polymers 
commercially available. 

5 

The compounds of the invention may also be administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar 
vesicles and multilamellar vesicles. Liposomes can be formed from a variety of 
lipids, such as cholesterol, stearylamine or phosphatidylcholines. 

10 

The compounds of this invention may also be delivered by the use of 
antibodies, antibody fragments, growth factors, hormones, or other targeting moieties, 
to which the compound molecules are coupled. The compounds of this invention may 
also be coupled with suitable polymers as targetable drug carriers. Such polymers can 

15 include polyvinylpyrrolidinone, pyran copolymer, polyhydroxy-propyl- 

methacxylamide-phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide- 
polylysine substituted with palmitoyl residues. Furthermore, compounds of the 
invention may be coupled to a class of biodegradable polymers useful in achieving 
controlled release of a drug, for example polylactic acid, polyglycolic acid, 

20 copolymers of polylactic and polyglycolic acid, polyepsilon caprolactone, 
polyhydroxy butyric acid, polyorthoesters, polyacetals, polydihydropyrans, 
polycyanoacrylates and cross linked or amphipathic block copolymers of hydrogels. 
Polymers and semipermeable polymer matrices may be formed into shaped articles, 
such as valves, stents, tubing, prostheses and the like. 

25 

Therapeutic compound liquid formulations generally are placed into a 
container having a sterile access port, for example, an intravenous solution bag or vial 
having a stopper pierceable by hypodermic injection needle. 

30 Therapeutically effective dosages may be determined by either in vitro or in 

vivo methods. For each particular compound of the present invention, individual 
determinations may be made to determine the optimal dosage required. The range of 
therapeutically effective dosages will be influenced by the route of administration, the 
therapeutic objectives and the condition of the patient. For injection by hypodermic 

35 needle, it may be assumed the dosage is delivered into the body's fluids. For other 
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routes of administration, the absorption efficiency must be individually determined for 
each compound by methods well known in pharmacology. Accordingly, it may be 
necessary for the therapist to titer the dosage and modify the route of administration as 
required to obtain the optimal therapeutic effect. The determination of effective 
5 dosage levels, that is, the dosage levels necessary to achieve the desired result, will be 
readily determined by one skilled in the art. Typically, applications of compound are 
conmienced at lower dosage levels, with dosage levels being increased until the 
desired effect is achieved. 

10 The compounds of the invention can be administered orally or parenterally in 

an effective amount within the dosage range of about 0.1 to 100 mg/kg, preferably 
about 0.5 to 50 mg/kg and more preferably about 1 to 20 mg/kg on a regimen in a 
single or 2 to 4 divided daily doses and/or continuous infusion. 

15 Typically, about 5 to 500 mg of a compound or mixture of compounds of this 

invention, as the free acid or base form or as a pharmaceutically acceptable salt, is 
compounded with a physiologically acceptable vehicle, carrier, excipient, binder, 
preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical 
practice. The amount of active ingredient in these compositions is such that a suitable 

20 dosage in the range indicated is obtained. 

Typical adjuvants which may be incorporated into tablets, capsules and the 
like are binders such as acacia, com starch or gelatin, and excipients such as 
microcrystalline cellulose, disintegrating agents like com starch or alginic acid, 
lubricants such as magnesium steaiate, sweetening agents such as sucrose or lactose, 

25 or flavoring agents. When a dosage form is a capsule, in addition to the above 

materials it may also contain liquid carriers such as water, saline, or a fatty oil. Other 
materials of various types may be used as coatings or as modifiers of the physical 
form of the dosage unit. Sterile compositions for injection can be formulated 
according to conventional pharmaceutical practice. For example, dissolution or 

30 suspension of the active compound in a vehicle such as an oil or a synthetic fatty 
vehicle like ethyl oleate, or into a liposome may be desired. Buffers, preservatives, 
antioxidants and the like can be incorporated according to accepted pharmaceutical 
practice. 



35 
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Preparation of Compounds 

The compounds of the present invention may be synthesized by either solid or 
liquid phase methods described and referenced in standard textbooks, or by a 
5 combination of both methods. These methods are well known in the art. See, 
Bodanszky, "The Principles of Peptide Synthesis", Hafiier, et aL, £ds., Springer- 
Verlag, Berlin, 1984. 

Starting materials used in any of these methods are commercially available 
10 from chemical vendors such as Aldrich, Sigma, Nova Biochemicals, Bachem 
Biosciences, and the like, or may be readily synthesized by known procedures. 

Reactions are carried out in standard laboratory glassware and reaction vessels 
under reaction conditions of standard temperature and pressure, except where 
15 otherwise indicated. 

During the synthesis of these compounds, the functional groups of the amino 
acid derivatives used in these methods are protected by blocking groups to prevent 
cross reaction during the coupling procedure. Examples of suitable blocking groups 
20 and their use are described in "The Peptides: Analysis, Synthesis, Biology", Academic 
Press, Vol. 3 (Gross, et aL, Eds., 1981) and Vol. 9 (1987), the disclosures of which are 
incorporated herein by reference. 

Compounds according to the invention can be synthesized utilizing procedures 
25 well known in the art. The reaction products are isolated and purified by conventional 
methods, typically by solvent extraction into a compatible solvent. The products may 
be further purified by column chromatography or other appropriate methods. 

Compositions and Formulations 
30 The compounds of this invention may be isolated as the free acid or base or 

converted to salts of various inorganic and organic acids and bases. Such salts are 
within the scope of this invention. Non-toxic and physiologically compatible salts are 
particularly useful although other less desirable salts may have use in the processes of 
isolation and purification. 

35 
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A number of methods are useful for the preparation of the salts described 
above and are known to those skilled in the art. For example, reaction of the free acid 
or free base form of a compound of the structures recited above with one or more 
molar equivalents of the desired acid or base in a solvent or solvent mixture in which 
5 the salt is insoluble, or in a solvent like water after which the solvent is removed by 
evaporation, distillation or freeze drying. Alternatively, the free acid or base form of 
the product may be passed over an ion exchange resin to form the desired salt or one 
salt form of the product may be converted to another using the same general process. 

10 Diagnostic ^plications of the compounds of this invention will typically 

utilize formulations such as solution or suspension. In the management of thrombotic 
disorders the compounds of this invention may be utilized in compositions such as 
tablets, capsules or elixirs for oral administration, suppositories, sterile solutions or 
suspensions or injectable administration, and the like, or incorporated into shaped 

15 articles. Subjects in need of treatment (typically mammalian) using the compounds of 
this invention can be administered dosages that will provide optimal efficacy. The 
dose and method of administration will vary from subject to subject and be dependent 
upon such factors as the type of mammal being treated, its sex, weight, diet, 
concurrent medication, overall clinical condition, the particular compounds employed, 

20 the specific use for which these compounds are employed, and other factors which 
those skilled in the medical arts will recognize. 

Formulations of the compoimds of this invention are prepared for storage or 
administration by mixing the compound having a desired degree of purity with 

25 physiologically acceptable carriers, excipients, stabilizers etc., and may be provided in 
sustained release or timed release fonnulations. Acceptable carriers or diluents for 
therapeutic use are well known in the pharmaceutical field, and are described, for 
example, in Remington 's Pharmaceutical Sciences, Mack Publishing Co., (A.R. 
Gennaro edit. 1985). Such materials are nontoxic to the recipients at the dosages and 

30 concentrations employed, and include buffers such as phosphate, citrate, acetate and 
other organic acid salts, antioxidants such as ascorbic acid, low molecular weight (less 
than about ten residues) peptides such as polyargimne, proteins, such as serum 
albumin, gelatin, or immunoglobulins, hydrophilic polymers such as 
polyvinalpyrrolidinone, amino acids such as glycine, glutamic acid, aspartic acid, or 

35 arginine, monosaccharides, disaccharides, and other carbohydrates including cellulose 
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or its derivatives, glucose, maimose or dextrins, chelating agents such as EDTA, sugar 
alcohols such as mannitol or sorbitol, counterions such as sodium and/or nonionic 
surfactants such as Tween, Pluronics or polyethyleneglycol. 

5 Dosage formulations of the compounds of this invention to be used for 

therapeutic administration must be sterile. Sterility is readily accomplished by 
filtration through sterile membranes such as 0.2 micron membranes, or by other 
conventional methods. Formulations typically will be stored in lyophilized form or as 
an aqueous solution. The pH of the preparations of this invention typically will be 

10 between 3 and 1 1, more preferably from 5 to 9 and most preferably fi*om 7 to 8. It 
will be understood that use of certain of the foregoing excipients, carriers, or 
stabihzers will result in the formation of cyclic polypeptide salts. While the preferred 
route of administration is by injection, other methods of administration are also 
anticipated such as intravenously (bolus and/or infusion), subcutaneously, 

IS intramuscularly, colonically, rectally, nasally or intraperitoneally, employing a variety 
of dosage forms such as suppositories, implanted pellets or small cylinders, aerosols, 
oral dosage formulations and topical formulations such as ointments, drops and 
dernial patches. The compounds of this invention are desirably incorporated into 
shsq>ed articles such as implants which may employ inert materials such as 

20 biodegradable polymers or synthetic silicones, for example. Silastic, silicone rubber or 
other polymers commercially available. 

The compounds of this invention may also be administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar 
23 vesicles and multilamellar vesicles. Liposomes can be formed from a variety of 
lipids, such as cholesterol, stearylamine or phosphatidylcholines. 

The compounds of this invention may also be delivered by the use of 
antibodies, antibody fragments, growth factors, hormones, or other targeting moieties, 

30 to which the compound molecules are coupled. The compounds of this invention may 
also be coiq)l6d with suitable polymers as targetable drug carriers. Such polymers can 
include polyvinylpyrrolidone, pyran copolymer, polyhydroxy-propyl-methacrylamide- 
phenol, polyhydroxyethyl-aspartamide-phenol, or polyethyleneoxide-polylysine 
substituted with palmitoyl residues. Furthermore, the factor Xa inhibitors of this 

35 invention may be coupled to a class of biodegradable polymers useful in achieving 
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controlled release of a drug, for example polylactic acid, polyglycolic acid, 
copolymers of polylactic and polyglycolic acid, polyepsilon caprolactone, 
polyhydroxy butyric acid, polyorthoesters, pol3racetals, polydihydropyrans, 
polycyanoacrylates and cross linked or amphipathic block copolymers of hydrogels. 
5 Pol3TOers and semipermeable polymer matrices may be formed into shaped articles, 
such as valves, stents, tubing, prostheses and the like. 

Therapeutic compound liquid formulations generally are placed into a 
container having a sterile access port, for example, an intravenous solution bag or vial 
1 0 having a stopper pierceable by hypodermic inj ection needle. 

Therapeutically effective dosages may be determined by either in vitro or in 
vivo methods. For each particular compoiuid of the present invention, individual 
determinations may be made to determine the optimal dosage required. The range of 

1 5 therapeutically effective dosages will naturally be influenced by the route of 
administration, the therapeutic objectives, and the condition of the patient. For 
injection by hypodermic needle, it may be assumed the dosage is delivered into the 
body's fluids. For other routes of administration, the absorption efficiency must be 
individually determined for each inhibitor by methods well known in pharmacology. 

20 Accordingly, it may be necessary for the therapist to titer the dosage and modify the 
route of administration as required to obtain the optimal therapeutic effect. The 
determination of effective dosage levels, that is, the dosage levels necessary to 
achieve the desired result, will be within the ambit of one skilled in the art. Typically, 
applications of compound are commenced at lower dosage levels, with dosage levels 

25 being increased until the desired effect is achieved. 

A typical dosage might range from about 0.001 mg/kg to about 1000 mg/kg, 
preferably from about 0.01 mg/kg to about 100 mg/kg, and more preferably from 
about 0.10 mg/kg to about 20 mg/kg. Advantageously, the compounds of this 
30 invention may be administered several times daily, and other dosage regimens may 
also be usefril. 

Typically, about 0.5 to 500 mg of a compound or mixture of compounds of 
this invention, as the free acid or base form or as a pharmaceutically acceptable salt, is 
35 compounded with a physiologically acceptable vehicle, carrier, excipient, binder. 
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preservative, stabilizer, dye, flavor etc., as called for by accepted pharmaceutical 
practice. The amount of active ingredient in these compositions is such that a suitable 
dosage in the range indicated is obtained. 

5 Typical adjuvants which may be incorporated into tablets, capsules and the 

like are a binder such as acacia, com starch or gelatin, and excipient such as 
microcrystalline cellulose, a disintegrating agent like com starch or alginic acid, a 
lubricant such as magnesium stearate, a sweetening agent such as sucrose or lactose, 
or a flavoring agent. When a dosage form is a capsule, in addition to the above 

10 materials it may also contain a liquid carrier such as water, saline, a fatty oiL Other 
materials of various types may be used as coatings or as modifiers of the physical 
form of the dosage unit. Sterile compositions for injection can be formulated 
according to conventional pharmaceutical practice. For example, dissolution or 
suspension of the active compound in a vehicle such as an oil or a synthetic fatty 

15 vehicle like ethyl oleate, or into a liposome may be desired. Buffers, preservatives, 
antioxidants and the like can be incorporated according to accepted pharmaceutical 
practice. 

In practicing the methods of this invention, the compounds of this invention 
20 may be used alone or in combination, or in combination with other therapeutic or 
diagnostic agents. In certain preferred embodiments, the compounds of this 
inventions may be coadministered along with other compounds typically prescribed 
for these conditions according to generally accepted medical practice, such as 
anticoagulant agents, thrombolytic agents, or other antithrombotics, including platelet 
25 aggregation inhibitors, tissue plasminogen activators, urokinase, prourokinase, 

streptokinase, heparin, aspirin, or warfarin. The compounds of this invention can be 
utilized in vivo, ordinarily in mammals such as primates, such as humans, sheep, 
horses, cattle, pigs, dogs, cats, rats and mice, or in vitro. 

30 The preferred compounds of the present invention are characterized by their 

ability to inhibit thrombus formation with acceptable effects on classical measures of 
coagulation parameters, platelets and platelet function, and acceptable levels of 
bleeding complications associated with their use. Conditions characterized by 
undesired thrombosis would include those involving the arterial and venous 

35 vasculature. 
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With respect to the coronary arterial vasculature, abnormal thrombus 
formation characterizes the rupture of an established atherosclerotic plaque which is 
the major cause of acute myocardial infarction and unstable angina, as well as also 
5 characterizing the occlusive coronary thrombus formation resulting from either 
thrombolytic therapy or percutaneous transluminal coronary angioplasty (PTCA). 

With respect to the venous vasculature, abnormal thrombus formation 
characterizes the condition observed in patients undergoing major surgery in the lower 

1 0 extremities or the abdominal area who often suffer from thrombus formation in the 
venous vasculature resulting in reduced blood flow to the affected extremity and a 
predisposition to pulmonary embolism. Abnormal thrombus formation further 
characterizes disseminated intravascular coagulopathy commonly occurs within both 
vascular systems during septic shock, certain viral infections and cancer, a condition 

1 5 wherein there is rapid consumption of coagulation factors and systemic coagulation 
which results in the formation of life-threatening thrombi occurring throughout the 
microvasculature leading to widespread organ failure. 

The compounds of this present invention, selected and used as disclosed 

20 herein, are believed to be useful for preventing or treating a condition characterized by 
undesired thrombosis, such as (a) the treatment or prevention of any thrombotically 
mediated acute coronary syndrome including myocardial infarction, unstable angina, 
refractory angina, occlusive coronary thrombus occurring post-thrombolytic therapy 
or post-coronary angioplasty, (b) the treatment or prevention of any thrombotically 

25 mediated cerebrovascular syndrome including embolic stroke, thrombotic stroke or 
transient ischemic attacks, (c) the treatment or prevention of any thrombotic syndrome 
occurring in the venous system including deep venous thrombosis ^r pulmonary 
embolus occurring either spontaneously or in the setting of malignancy, surgery or 
trauma, (d) the treatment or prevention of any coagulopathy including disseminated 

30 intravascular coagulation (including the setting of septic shock or other infection, 
surgery, pregnancy, trauma or malignancy and whether associated with multi-organ 
failure or not), thrombotic thrombocytopenic purpura, thromboangiitis obliterans, or 
thrombotic disease associated with heparin induced thrombocytopenia, (e) the 
treatment or prevention of thrombotic complications associated with extracorporeal 

35 circulation (e.g. renal dialysis, cardiopulmonary bypass or other oxygenation 
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procedure, plasmapheresis), (f) the treatment or prevention of thrombotic 
complications associated with instrumentation (e.g. cardiac or other intravascular 
catheterization, intra-aortic balloon pump, coronary stent or cardiac valve), and (g) 
those involved with the fitting of prosthetic devices. 

5 

Anticoagulant therapy is also usefid to prevent coagulation of stored whole 
blood and to prevent coagulation in other biological samples for testing or storage. 
Thus the compounds of this invention can be added to or contacted with any medium 
containing or suspected to contain factor Xa and in which it is desired that blood 
10 coagulation be inhibited, e.g., when contacting the mammal's blood with material 
such as vascular grafts, stents, orthopedic prostheses, cardiac stents, valves and 
prostheses, extra corporeal circulation systems and the like. 



Without further description, it is believed that one of ordinary skill in the art 
15 can, using the preceding description and the following illustrative examples, make and 
utilize the compoimds of the present invention and practice the claimed methods. 



EXAMPLES 

Examples of Chemical Production Process General Reaction Schemes 

20 




X=0 or NH 
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Scheme 2 




Scheme 3 



5 
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Scheme 5 




Schemes 




Scheme 7 
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Scheme 12 
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Scheme 14 
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Scheme 16: Transformations of R 




5 
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Example 1 

3-(2-(4-[(2-aininosulfony])phenyl]beiizoylainino) phenoxy)benzainidine. 



.SO2NH2 




5 Step 1: To a solution of 2-fluoro nitrobenzene (1.41 g, 10 mmol, 1.0 equiv) and 3- 

hydroxybenzonitrile (1.19 g, 1,0 equiv) in 10 mL of DMF was added K2CO3 (2.76 g, 2 
equiv). After stirring at 60°C for 3 h, the mixture was diluted with EtOAc and washed 
with H2O. The organic layer was dried over MgS04, filtered and evaporated to give 3- 
(2-nitrophenoxy)benzonitrile (2.38 g, 99%). MS found for CjjHjNaOj (M+H)*: 241. 

10 

Step 2: A solution of 3-(2-nitrophenoxy)benzonitri1e (1.21 g, 5 mmol, 1.0 equiv) in 
30 mL of EtOH was treated with SnClj^HjO (3.38 g, 3 equiv) at reflux for 4 h. The 
volatile was evaporated and the residue was redissolved in EtOAc, washed with 
saturated aqueous NaHCO, and IN NaOH. The organic layer was dried over MgS04, 
15 filtered and evaporated to give 3-(2-aminophenoxy)benzonitrile (1 .04 g, 99%). MS 
found for C.^HnNjO (M+H)^: 21 1. 

Step 3: A mixture of 3-(2-aminophenoxy)benzonitrile (210 mg, 1 mmol, 1.0 equiv), 4- 
[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv), Bop reagent (880 
20 mg, 2 equiv) and TEA (1 .39 mL, 10 equiv) in 3 mL of DMF was stirred at rt 

overnight. The mixture was diluted with EtOAc, washed with H2O. The organic layer 
was dried over MgS04, filtered and evaporated. Flash chromatography on silica gel 
gave 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile 
(300 mg, 57%). MS found for C30H2SN3O4S (M+H)": 526. 

25 

Step 4: A stream of HCI(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitriIe (53 mg, 0.1 mmol) in 
5 mL of methanol until saturation. The mixture was stirred at rt overnight and 
evaporated. The resulting residue was treated with ammonium acetate (39 mg, 5 
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equiv) in 10 ml methanol at reflux temperature fin: 2 h. The solvent was removed at 
reduced pressure and the crude benzamidine was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H2O/CH3CN to give 3-(2-(4-[(2- 
aminosu]fonyl)phenyl]benzoylamino) phenoxy)benzamidine (40 mg, 83%). MS found 

5 for C26H23N4O4S (M+H)*: 487. 

Example 2 

3-(4-fluoro-2-(4-[(2-amiDosulfony])phenyl]phenylcarbonylamiDo)pfaenoxy) 
benzamidine. 

10 




Step 1: A mixture of 3-(2-amino-4-fluorophenoxy)benzonitrile (230mg, 1 mmol, I.O 
equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 equiv), 
15 pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with 
H2O. The organic layer was dried over MgS04, filtered and evaporated. Flash 
chromatography on silica gel gave 3-(4-fluoro-2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (495 mg, 
91%). MS found for C30H27FN3O4S (M+H)^: 544. 

20 

Step 2: A stream of HCl(g) was bubbled through a QPC solution of 3-(4-fluoro-2-(4- 
[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (55 mg, 
0. 1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with anmionium acetate 
25 (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the crude benzamidine was purified by HPLC (CI 8 
reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give 3-(4-fluoro-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (39 mg, 77%). 
MS found for C26H22FN4O4S (M+H)^: 505. 
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Example 3 

3-(4«trifluoromethyl-2-(4- [(2- 

ami nosu lfonyl)phenyl] phenylcarbonylamino)phenoxy) benzamidine. 




5 Step 1: A mixture of 3-(2-amiTio-4-trifluoromethylphenoxy)benzonitrile (280 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]be]izoic chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 
washed with HjO. The organic layer was dried over MgS04, filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-trifluoromethyl-2-(4-[(2-t- 
1 0 butylaminosulfonyl)phenyl]phmylcarbonylamino)phenoxy) benzonitrile (529 mg, 
89%). MS found for C3iH„F3N304S (M+H)*: 594. 

Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(4- 
trifluoromethyl-2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 

IS benzonitrile (59 mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was 
stirred at rt ovemight and ev^orated. The resulting residue was treated with 
ammonium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. 
The solvent was removed at reduced pressure and the crude benzamidine was purified 
by HPLC (C18 reversed phase) eluting with 0.5% TFA in HjO/CH^CN to give 3-(4- 

20 trifluoromethyI-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonyIamino)phenoxy) 
benzamidine (35 mg, 63%). MS found for C27H22F3N4O4S (M+H)^: 555. 

Example 4 

3-(4-methylsulfonyl-2-(4-[(2- 
25 aininosulfonyI)phenyl]phenylcarbonylamuio)phenoxy) benzamidine. 
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Step 1: A mixture of 3-(2-amino-4-methylsulfonylphenoxy)beTizonitrile (290 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 
5 washed with HjO. The organic layer was dried over MgS04, filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-methylsulfonyl-2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylcarbonylamino)pheiioxy) benzonitrile (429 mg, 
71%). MS found for C3,H3oN30A (M+H)': 604. 

1 0 Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(4- 

methylsulfonyl-2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzonitrile (60 mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was 
stirred at rt overnight and evaporated. The resulting residue was treated with 
ammonium acetate (39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. 

1 5 The solvent was removed at reduced pressure and the crude benzamidine was purified 
by HPLC (CIS reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give 3-(4- 
methylsulfonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzamidine (27 mg, 47%). MS found for C27H25N4O6S2 (M+H)^: 565. 

20 Examples 5-8 

The following compounds of Examples 5-8 were prepared using the procedure 
described in Example 1 : 



25 



.SQ2NH2 



S02NH2 



.S02NH2 




Me 



MS (M+H): 
565 



MS (M+H): 
521 



MS (M+H): 
501 



NH2 

Example 8 

MS (M+H): 
517 
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Example 9 

3-(5-liydroxy-2-(4-[(2-ainmosulfonyI)p]ienyl]phenylcarbonylainino)phenoxy) 
benzamidine. 



Step 1: A solution of 3-(5-methoxy-2-(4-[(2- 

aininosulfonyi)phenyl]phenylcarbonyIamino) phenoxy) benzamidine (52 mg, 0. 1 
nunol, 1 equiv) in 5 mL of methylene chloride was treated with BBr, (1 M in 
dichloromethane, 0.5 mL, 5 equiv) overnight. The reaction was quenched with water 
10 carefully and after the volatile was evaporated, the aqueous residue was purified by 
HPLC (CIS reversed phase) eluting with 0.5% TFA in HjO/CHjCN to give 3-(5- 
hydroxy-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzamidine. (41 mg, 82%). MS found for CagHa^N^OgS (M+H)^: 503. 

15 Example 10 

3-(4-methoxy carbonyl-2-(4- [(2- 

aminosulfonyOpli enyI]phenylcarbonylaiiuno)phenoxy) b enzamid ine. 




SO2NH2 



iH 



5 




20 
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Step 1: A mixture of 3-(2-amino-4-rnethoxycarbonylphenoxy)ben[Zonitrile (270 mg, 1 
mmol, 1.0 equiv), 4-[(2-t-butylaminosiilfonyl)phenyl]benzoic chloride (349 mg, 1 
equiv), pyridine (3mL) in 10 mL of dichloromethane was stirred at rt overnight, 
5 washed with HjO. The organic layer was dried over MgS04, filtered and evaporated. 
Flash chromatography on silica gel gave 3-(4-methoxycarbonyl-2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (502 mg, 
86%). MS found for C32H30N3O6S (M+H)*: 584. 

10 Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(4- 
methoxycarbonyl-2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzonitrile (58 mg, 0.1 
nunol) in 5 mL of methanol until saturation. The mixture was stirred at rt overnight 
and evaporated. The resulting residue was treated with ammonium acetate (39 mg, 5 
15 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was removed at 
reduced pressure and the crude benzamidine was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in HjO/CHjCN to give 3-(4-methoxycarbonyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (29.5 mg, 54%). 
MS found for QgH^sN^O^S (M+H)^: 545. 

20 

Example 1 1 



3-(4-hydroxycarbonyI-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonyIamino)pfaenoxy) benzamidine. 

25 




A solution of 3-(4-methoxycarbonyl-2-(4-[(2- 
a^linosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (10.9 mg, 0.02 
mmol, 1 .0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 2 h. 



wo 01/19788 



PCT/USOO/25196 



77 

Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 

TFA in H2O/CH5CN to give 3-(4-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine (8.9 mg, 84%). 
MS found for C27H23N4O6S (M+H)*: 531. 

5 

Example 12 

3-(2-(4-[(2-aminosulfonyl)pfaenyl]ptaenylcarbonyIamino)pheylamino) 
benzamidine. 

10 




Step 1: A mixture of 3-(2-amino-phenylamino)benzonitrile (196 mg, 1 mmol, 1.0 
equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic chloride (349 mg, 1 equiv), 
pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, washed with 
15 H2O. The organic layer was dried over MgS04, filtered and evaporated. Flash 
chromatography on silica gel gave 3-(2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino) phenylamino) benzonitrile (226 
mg, 43%). MS found for C30H29N4O3S (M+H)^: 525. 

20 Step 2: A stream of HCl(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t- 
butylami^osulfonyl)phenyl]phenylcarbonylamino)pheylamino) benzonitrile (53 mg, 
0.1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with ammonium acetate 
(39 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 

25 removed at reduced pressure and the crude benzamidine was purified by HPLC (CI 8 
reversed phase) eluting with 0.5% TFA in H3O/CH3CN to give 3-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)pheylamino) benzamidine (27 mg, 55%). 
MS found for C2^24N503S (M+H)*: 486. 
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10 



15 



20 



Example 13 

7-(2-(4-[(2-ammosulfonyI)phenyl]benzoylainiDo)phenoxy)-l-aminoisoquinoline. 



Step 1: A mixture of 7-(2-aimnophenoxy)isoquinoline (237 mg, 1 mmol, 1.0 equiv), 
4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv). Bop reagent (880 
mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was stirred at it 
overnight. The mixture was diluted with EtOAc, washed with HjO. The organic layer 
was dried over MgS04, filtered and evaporated. Flash chromatogr^hy on silica gel 
gave7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)phenoxy) isoquinoline 
(469 mg, 85%). MS found for C32H30N3O4S (M+H)^ 552. 

Step 2: A solution of 7-(2-(4-[(2-t- 

butylaminosulfonyl)phenyl]benzoylaniino)phenoxy) isoquinoline (110 mg, 0.2 mmol, 
1 equiv) in 5 mL of acetone was treated with mCPBA (113 mg, 57%, 1.5 equiv) until 
HPLC showed complete reaction. Acetone was evaporated, the residue was 
partetioned between methylene chloride and saturated aqueous NaHCO,. The organic 
layer was dried ove MgS04 and used in the next step directly. 

Step 3: The compound obtained in step 2 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, L2 equiv) at rt overnight and pyridine was remo /ed under reduced 
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried over MgS04, 
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5% TFA in H2O/CH3CN to give 7-(2-(4-[(2- 

aminosulfonyl)phenyl]benzoylamino)phenoxy)-l-aminoisoquinoline (43 mg, 42%). 
MS found for C2gH23N404S (M+H)^: 511. 
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Example 14 

7-(2-(4-[(2-aiiimosuIfonyl)phenyl]beiizoylamino)-4-fluorophenoxy)l- 
aminoisoquinoline. 

5 




Step 1: A mixture of 7-(2-amino-4-fluoiophenoxy)isoquinoline (255 mg, 1 mmol, 1.0 
equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv). Bop 
reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was stirred 
10 at rt overnight. The mixture was diluted with EtOAc, washed with HjO. The organic 
layer was dried over MgS04, filtered and evaporated. Flash chromatography on silica 
gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4-fluorophenoxy) 
isoquinoline (467 mg, 82%). MS found for C32HJ9FN3O4S (M+H)^: 570. 

15 Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 

fluorophenoxy) isoquinoline (114, 0.2 mmol, 1 equiv) in 5 mL of acetone was treated 
with mCPBA (113 mg, 57%, 1.5 equiv) until HPLC showed complete reaction. 
Acetone was evaporated, the residue was partetioned between methylene chloride and 
saturated aqueous NaHCOj. The organic layer was dried ove MgS04 used in the 

20 next step directly. 

Step 3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1 .2 equiv) at rt overnight and pyrine was removed imder reduced 
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
25 between methylene chloride and water. The organic layer was dried over MgS04, 
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CIS reversed phase) eluting with 
0.5% TFA in HjO/CHjCN to give 7-(2-(4-[{2-aminosulfonyl)phenyl]benzoylamino> 
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4-fluorophenoxy)l-aminoisoquinoline (77 mg, 50%). MS found for C28H22FN4O4S 
(M+H)^; 529. 

Example IS 

5 

7-(2-(4-[(2-amuiosu lfonyl)phenyl] benzoylainino)-4-trifluoromethylphenoxy)l - 
aminoisoquinoline. 




10 Step 1: A mixture of 7-(2-ammo-4-trifluoromethyIphenoxy)isoquinoline (305 mg, 1 
mmol, 1.0 equiv), 4-[(2"t-butylaminosulfonyl)phenyl]ben2oic acid (330 mg, 1 equiv). 
Bop reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was 
stirred at rt overnight. The mixture was diluted with EtOAc, washed with HjO. The 
organic layer was dried over MgS04, filtered and evaporated. Flash chromatography 

15 on silica gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoyiamino)-4- 

trifluoromethylphenoxy) isoquinoline (360 mg, 58%). MS found for C33H29F3N3O4S 
(M+H)^: 620. 

Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
20 tiifluoromethylphenoxy) isoquinoline (124 mg, 0.2 mmol, 1 equiv) in 5 mL of acetone 
was treated with /wCPBA (113 mg, 57%, 1 .5 equiv) until HPLC showed complete 
reaction. Acetone was evaporated, the residue was partctioned between methylene 
chloride and saturated aqueous NaHCOj. The organic layer was dried ove MgS04 
used in the next step directly. 

25 

Step3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1.2 equiv) at rt overnight and pyrine was removed under reduced 
pressure. The residue was reacted with 5 mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried ove MgS04, 
30 filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
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removing TFA, the crude was purified by HPLC (CI 8 reversed phase) eluting with 
0.5% TFA in H2O/CH3CN to give 7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino)- 
4-trifluoromethylphenoxy)l-aiiiinoisoquinoline (64 mg, 52%). MS found for 
C„H23F3N404S (M+H)*: 579. 

5 

7-(2-(4'-[(2-animosulfoDyl)phenyl]benzoylamino)-4-methylsulfonylphenoxy)l- 
aminoisoquinoline. 



Step 1: Amixtureof 7-(2-amino-4-methylsulfonylphenoxy)isoquinoIine(315 mg, 1 
nunol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoic acid (330 mg, 1 equiv). 
Bop reagent (880 mg, 2 equiv) and TEA (1.39 mL, 10 equiv) in 3 mL of DMF was 
15 stirred at rt overnight. The mixture was diluted with EtOAc, washed with H2O. The 
organic layer was dried over MgS04, filtered and evaporated. Flash chromatography 
on silica gel gave 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
methlsulfonylphenoxy) isoquinoline (460 mg, 73%). MS found for C33H32N3O6S2 
(M+H)^: 630. 



Step 2: A solution of 7-(2-(4-[(2-t-butylaminosulfonyl)phenyl]benzoylamino)-4- 
methlsulfonylphenoxy) isoquinoline (126 mg, 0.2mmol, 1 equiv) in 5 mL of acetone 
was treated with mCPBA (1 13 mg, 57%, 1.5 equiv) until HPLC showed complete 
reaction. Acetone was evaporated, the residue was partetioned between methylene 
25 chlohde and saturated aqueous NaHCOj. The organic layer was dried ove MgS04 and 
used in the next step directly. 



10 




20 



Step 3: The compound obtained in step 4 in 5 mL of pyridine was treated with tosyl 
chloride (46 mg, 1 .2 equiv) at rt overnight and pyrine was removed under reduced 
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pressure. The residue was reacted with S mL of ethanolamine for 12 h, and partitioned 
between methylene chloride and water. The organic layer was dried over MgS04, 
filtered, evaporated and refluxed in 3 mL of trifluoroacetic acid for 30 min. After 
removing TFA, the crude was purified by HPLC (CIS reversed phase) eluting with 
5 0.5% TFA in HjO/CHjCN to give 7-(2-(4-[(2-aminosulfonyl)phenyI]benzoylamino)- 
4-methylsulfonylphenoxy)l-aminoisoquinoline (94 mg, 80%). MS found for 
C29H25N4O6S2 (M+H)^: 589. 

Example 17 

10 

3-(2-(4-[(2-aminosulfony])phenyI]phenylaminocarbonyl-4-nitrophenoxy) 
benzamidine. 



15 Step 1: A solution of 2-fluoFO-5-nitFobenzoic acid (1.85 g, 10 mmol, 1.33 equiv) in 
thionyl chloride (5 mL) was refluxed for 2 h and evaporated. The residue was 
redissolved in 20 mL of methylene chloride and to the solution were added 4-[(2-t- 
butylaminosulfonyl)phenyl]aniline (2.0 g, 1.0 equiv) and 5 mL of pyridine. After 
stirring at rt overnight, the volatile was evaporated. Flash chromatography on silica 

20 gel 1 -(4- [(2-t-butylaminosulfony l)phenyl]phenylaminocarbonyl)-2-fluoro-5 - 
nitrobenzene (2.9 g, 99%). MS found for C23H23FN3O5S (M+H)*: 472. 

Step 2: To a solution of l-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaminocarbonyI)- 
2-fluoro-5-nitrobenzene (1.18 g, 0.25 mmol, 1.0 equiv) and 3-hydroxybenzomtrile 
25 (298 mg, 1 .0 equiv) in 10 mL of DMF was added KjCO^ (691 mg, 2 equiv). After 
stirring at 60**C for 3 h, the mixture was diluted with EtOAc and washed with HjO. 
The organic layer was dried over MgS04, filtered, evaporated and chromatogrq>hied 
to give 3-(2-(4-[(2-t-butyIaminosuIfonyl)phenyl]phenylaminocarbonyl-4- 
nitrophenoxy) benzonitrile(950 g, 63%). MS found for C30HJ7N4O6S (M+H)^: 571. 
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Step 3: A stream of HCl(g) was bubbled through a 0°C solution of 3-(2-(4-[(2-t- 
butylaininosulfonyl)phenyl]phenylaminocarbonyl-4-nitropheiioxy) benzonitrile (57 
mg, 0.1 mmol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
5 overnight and evaporated. The resulting residue was treated with ammonium acetate 
(39 mg, 5 equiv) in 10 mi methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the crude was purified by HPLC (CIS reversed 
phase) elating with 0.5% TFA in H^O/CHjCN to 3-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylaminocarbonyl-4-nitrophenoxy) benzamidine (24 mg, 
10 45%). MS found for QeHjjNsOeS (M+H)*: 532. 

Example 18 

3-(2-(4-[(2-aminosulfonyl)phenyl]phenylanimocarbonyl-4-aminophenoxy) 
15 benzamidine. 



A mixure of 3-(2-(4-[(2-aminosulfony1)phenyl]phenylaminocarbonyl-4-nitrophenoxy) 
benzamidine (53 mg, 0.1 mmol, 1 equiv), 5 mL of IN HCl, 5 mg of Pd/C (10%) in 10 
20 mL of methanol was stirred at rt imder 1 atm atomosphere overnight. After 
filtration through a thin layer of Celite and removal of the volatile, the aqueous 
residue was purified by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in 
H2O/CH3CN to 3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4- 
aminophenoxy) benzamidine (31 mg, 66%). MS found for C2CH24N5O4S (M+H)*: 502. 




25 
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10 



15 



20 



25 



Example 19 

3-(2-(4-[(2-ainlnosulfoiiyl)pheiiyl]phenyIaminocarbonyl-4-chloropbenoxy) 
benzamidine. 



Step 1: Amixure of 3-(2-(4-[(2-t-butylaniinosulfonyl)phenyl]phenylaminocarbonyl-4- 
nitrophenoxy) benzonitrile (570 mg, 1 mmol, 1 equiv) and SnCl2.2H20 (677 mg, 3 
equiv) in 25 mL of EtOAc was refluxed for 2 h. The reaction was quenched with sat. 
NaHCOj. The organic layer was separated and dried over MgS04, filtered and 
ev£q>orated to give 3-(2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylaininocaibonyl-4- 
aminophenoxy) benzonitrile (45 mg, 83%). MS found for C30H29N4O4S (M+H)*: 541, 

Step 2: A mixure of t-BuNOj (21 mg» 0.1 mmol, 2 equiv), CuCl (20 mg, 2 equiv) in 5 
mLofacetonitrile was refluxed for 10 min. To the solution was added 3-(2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-aminophenoxy) benzonitrile (54 
mg, 0.1 mmol, 1 equiv). The mixture was refluxed for Ih and evaporated. Flash 
chromatography with 1:2 EtOAc/hexane to give [(2-t- 

butylaminosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (43 
mg, 77%)MS found for C30H27CIN3O4S (M+H)^: 561. 

Step 3: A stream of HCl(g) was bubbled through a 0*^0 solution of 3-(2-(4-[(2-t- 
butylaniinosulfonyl)phenyl]phenylaminocarbonyl-4-chlorophenoxy) benzonitrile (56 
mg, 0.1 nmiol) in 5 mL of methanol until saturation. The mixture was stirred at rt 
overnight and evaporated. The resulting residue was treated with ammonium acetate 
(40 mg, 5 equiv) in 10 ml methanol at reflux temperature for 2 h. The solvent was 
removed at reduced pressure and the crude was purified by HPLC (CIS reversed 
phase) eluting with 0.5% TFA in H2O/CH3CN to 3-(2-(4-[(2- 

aminosulfonyl)phenyl]phenylaminocarbonyI-4-chlorophenoxy) benzamidine (47 mg, 
84%). MS found for C2^22CIN404S (M+B)*: 521. 




wo 01/19788 



PCT/USOO/25196 



85 



Exampk 2Q 



3-(2-(4-[(2-ammosulfonyl)phenyl]pheiiylaiiiuiocarbonyI-4-bromophenoxy) 
benzamidine. 



5 




.SO2NH2 



This compound is prepared according to the procedure described in example 1 9, MS 
found for C2eH22BrN404S (M+H)^: 565. 

10 Example 21 

2-bromo-6-(2-(4-[(2-aininosulfony])phenyI]phenylcarbonylamino)phenoxy 
naphthalene. 



A mixture of 2-bromo-6-(2-aminophenoxy) naphthalene (314 mg, 1 mmol, 1.0 equiv), 
4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 equiv), pyridine (3 
mL) in 10 mL of dichloromethane was stirred at rt ovemight, washed with H^O. The 
organic layer was dried over MgS04, filtered, evaporated and refluxed in 2 mL of 
20 trifluoroacetic acid for 30 min. TFA was then evaporated and HPLC (C 18 reversed 
phase) eluting with 0.5% TFA in H2O/CH3CN gave 2-bromo-6-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcaibonylamino)phenoxy naphthalene (378 mg, 66%). 
MS found for C29H22BrN204S (M+H)*: 573. 




Br 
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Example 22 

3-]nethoxycarbonyI-2-(4-[(2- 
5 aminosulfonyl)phenyl]phenylcarbonylainino)phenoxy naphthalene. 




A mixture of 3-methoxycarbonyl-2-(2-amiiiophmoxy) (294 mg, 1 mmol, 1.0 equiv), 
4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 equiv), pyridine (3 
tnL) in 10 mL of dichloromethane was stirred at it overnight, washed with HjO. The 
1 0 organic layer was dried over MgSO*, filtered, evaporated and refluxed in 2 mL of 
trifluoroacetic acid for 30 min. TFA was then evaporated and HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in H2O/CH3CN gave 3-methoxycarbonyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy n^hthalene (420 mg, 76%). 
MS found for CaiH^jN^O^S (M+H)^: 553. 

15 

Example 23 

3-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyI)phenyI]pheny Icarbony lamino)phenoxy naphth alene. 




A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene (55 mg, 0.1 
mmol, 1 .0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 2 h. 
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Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 
TFA in H2O/CH3CN to give 3-hydroxycarbonyI-2-(4-[(2- 

aminosulfonyl)phenyI]phenyIcarbonylaniino)phenoxy naphthalene (47 mg, 88%). MS 
found for CsoH^jN^OeS (M+H)^: 539. 

5 

Example 24 

3-aininocarbonyl-2<(4- [(2-aininosulfony l)pta enyl]phenylcarbonylaiiiuio)pta enoxy 
naphthalene. 



Step 1: A solution of 3-methoxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2-t- 
butylaminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene (40 mg, 
0.066 imnol) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 2 h. 
Methanol was evsq}orated, and acidified with IN HCl until PH ~ 1-2. The product (39 
15 mg, 100%), 3-hydroxycarbonyl-2-(4-methylsulfonyl-2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcarbonylamino)phenox:y) naphthalene, was 
extracted with EtOAc, dried over MgS04, filtered and evaporated. MS found for 
C34H3,N206S (M+H)*: 595. 

20 Step 2: A solution of 3-hydroxycaibonyl-2-(4-methylsulfonyl-2-(4-[(2-t- 

buty1aminosuIfonyl)phenyl]phenylcarbonylamino)phenoxy) naphthalene (39 mg, 
0.066 mmol) was refLuxed in 3 mL of thionyl chloride for 2 h and evaporated. The 
residue was then stirred in 5 mL of 2M ammonia in methanol overnight. The volatile 
was evaporated and the residue was refluxed in 2 mL of trifluoroacetic acid overnight 

25 to give the product 3-aminocarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene (14 mg, 39%) after 
HPLC (CI 8 reversed phase, eluting with 0.5% TFA in H^O/CHjCN). MS found for 
C30H24N3O5S (M+H)^: 538. 




10 
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Example 25 

3-inethoxycarbonyl-2*'(4- [(2- 

aiiiinosulfonyl)phenyl]phenylcarbonyIainino)phenoxy-6-bromo naphthalene. 

5 



A mixture of 2-(2-aminophenoxy)-3-methoxycarbonyl-6-bromo naphthalene (372 mg, 
1 mmol, 1.0 equiv), 4-[(2-t-butylammosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 
10 washed with H2O. The organic layer was dried over MgS04, filtered, evaporated and 
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then evaporated and 
HPLC (CIS reversed phase) eluting with 0.5% TFA in H2O/CH3CN gave 3- 
methoxycarbonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy-6- 
bromo naphthalene (423 mg, 67%). MS found for C3iH24BrN206S (M+H)*: 631. 



Example 26 

3-hydroxycarboDyl-2-(4-[(2- 
20 aminosulfonyl)phenyl]phenylcarbonyhiniino)phenoxy-6-bronio naphthalene. 




Br 



15 



■SO2NH2 
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A solution of 3-methoxyca^bo^yl-2-(4-methylsulf6nyl-2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy)-6-bromo naphthalene (63 mg, 
0.1 mmol, 1.0 equiv) in 5 mL of methanol was treated with IN LiOH (2 mL) at rt for 
2 h. Methanol was evaporated, the aqueous residue was subjected to HPLC with 0.5% 
5 TFA in H2O/CH3CN to give 3-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy-6-bromo naphthalene (47 mg, 
78%). MS found for CjoHjzBrNjOeS (M+H)*: 617. 

iExamplg 27 

10 

N-(5-bromo-2-pyridmy!)-(2-4-r(2- 

ammo5ulfonyl)phenyl]phenylcarbonylamino)phenylcarboxamide. 




15 Step 1: A solution of 2-ntrobeTizoyl chloride (3.70 g, 20 mmol, 1.0 equiv), 2-amino-5- 
bromopyiidine (3.50 g, 1.0 equiv), pyridine (10 mL) in 25 mL of methylene chloride 
was stirred overnight. The volatile was evaporated, flash chromatography on silica gel 
gave N-(5-bromo-2-p3^dinyl)-(2-nitro)phenylcarboxamide (5.02 g, 77%). MS found 
for C,2H53rN303 (M+H)^; 322. 

20 

Step 2: A solution of N-(5-bromo-2-pyridinyl)-(2-nitro)phenylcarboxamide (1.0 g, 3.1 
mmol, LO equiv) in 30 mL of EtOAc was treated with SnCl22H20 (2.80 g, 4 equiv) 
at reflux for 4 h. The volatile was evaporated and the residue was redissolved in 
EtOAc, washed with saturated aqueous NaHCOj and IN NaOH. The organic layer 
25 was dried over MgS04, filtered and evaporated to N-(5-bromo-2-pyridinyl)-(2- 

amino)phenylcarboxamide (0.89 g, 98%). MS found for CijHuBrNjO (M+H)*: 292. 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)phenylcarboxamide (292 mg, 
1 mmol, 1.0 equiv), 4-[(2-t-butylaminosuIfonyl)phenyl]benzoyl chloride (349 mg, 1 
30 equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight. 
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washed with HjO. The organic layer was dried over MgS04, filtered, evaporated and 
refluxed in 2 mL of trifluoroacetic acid for 30 min; TFA was then evaporated and 
HPLC (CI 8 reversed phase) eluting with 0.5% TFA in HjO/CHjCN gave N-(5- 
bromo-2-pyridinyl)-(2-4-[(2- 
5 aminosulfonyl)phenyl]phenylcarbonylamino)phenylcarboxaniide (470 mg, 85%). MS 
found for C25H2^rN404S (M+H)^: 551. 

Example 28 

1 0 N-(5-chloro-2-py ridinyl)-(2-4-[(2- 

aininosulfonyl)pheny]]phenylcarbonyUmino)phenylcarboxan[iide. 




A mixture of N-(5-chloro-2-pyridinyl)-(2-amino)phenylcarboxamide (247 mg, 1 
15 mmol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride (349 mg, 1 
equiv), pyridine (3 mL) in 10 mL of dichloromethane was stirred at rt overnight, 
washed with HjO. The organic layer was dried over MgS04, filtered, evaporated and 
refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then evaporated and 
HPLC (CIS reversed phase) eluting with 0.5% TFA in H2O/CH3CN gave N-(5- 
20 chloro-2-pyridinyl)-(2-4-[(2- 

aminosulfonyl)phenyi]phenylcarbonylamino)phenylcarboxamide (370 mg, 73%). MS 
found for C25H20CIN4O4S (M+H)*: 507. 
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Example 29 

N-(5-bromo-2-pyridinylH2-(4-[(2- 

iiiethylsulfonyl)phenyl]phenylcarbony])ainino)pheiiyIcarboxaniide. 

5 




Step 1: To a mixture of 2'broinothioamsole (4.8g, 23.6iimiol), 4- 
carboxybenzeneboronic acid (3.92g, 23.6mmol) and 2M K2CO3 (35.5mmol, 71mmoI) 
in dioxane (20nil) was added dichlorobis(triphenylphosphine)palladium (II) (415ing, 
10 0.6mmol) under Ar. It was refluxed for 2hr5. After the removal of the solvent, the 

residue was neutralized by IN HCl and extracted with dichloromethane. The organic 
layer was dried over MgS04 and concentrated in vacuo to give 4-[(2- 
methylthio)phenyl]benzoic acid (5.9g, 100%). ES-MS (M+H)^=245. 

15 St^ 2: To a solution of 4'-[(2-methylthio)phenyl]benzoic acid (3.43g, I4mmol) in 
H2O (10ml) and acetone (20ml) was added oxone monopersulfate (34.6g, S6mmol). 
The mixture was stirred at r.t. overnight. After the removal of the solvent, the residue 
was extracted with ethyl acetate. The organic layer was dried over MgS04 and 
concentrated in vacuo to give 2.16g (63%) 4-[(2-methylsulfonyl)phenyl]benzoic acid. 

20 ES-MS (M+H)*=277. 

Step 3: To a solution of 4-[(2-methylsulfonyl)phenyl]benzoic acid (552mg, 2mmol) in 
dichloromethane (Sml) was added oxalyl chloride (350ul, 4mmol) and 2 drops of 
DMF- The mixture was stirred at r.t. for 2 hrs. After the removal of the solvent in 

25 vacuo, the residue was dissolved in dichloromethane (Sml), N-(5-bromo-2-pyridinyl)- 
(2-amino)phenylcarboxamide (700mg, 2.4mmol), pyridine (486uU 6nnnol) and 
catalytic amount of DMAP were added. The mixture was stirred at r.t. overnight. 
After the removal of the solvent, the residue was purified by flash column (30% ethyl 
acetate/hexane) and then preparative HPLC to get 414mg (38%) of N-(5-bromo-2- 

30 pyridinyl)-(2-(4-[(2- 
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methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcaiboxamide. ES-MS M"^=5 50, 
(M+2)*=552. 

Example 30 

5 

N-(5-chIoro-2-pyridmylH2-(4-[(2- 

mefliylsulfonyl)phenyl]phenylcarbonyl)aniino)phenylcarboxamide. 




10 To a solution of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 mg, 1 mmol) in 
dichloromethane (Sml) was added oxalyl chloride (175 ul, 2 nunol) and 2 drops of 
DMF. The mixture was stirred at r.t. for 2 hrs. After the removal of the solvent in 
vacuoy the residue was dissolved in dichloromethane (5ml), N-(5-chloro-2-pyridinyl)- 
(2-amino)phenylcarboxamide (297mg, 1.2 mmol), pyridine (243 ul, 3 mmol) and 

15 catalytic amount of DMAP were added. The mixture was stirred at r.t. overnight. 

After the removal of the solvent, the residue was purified by flash column (30% ethyl 
acetate/hexane) and then preparative HPLC to get 95 mg (20%) of N-(5-chloro-2- 
pyridinyl)-(2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide. ES-MS 
20 M+=505.5, (M+2)+=507.5. 

Example 31 

N-(4-bromo-2-methoxycarbonyphenyl)-(2-(4-[(2- 
25 methylsulfonyl)pheDyl]phenylcarbonyl)amino)phenyl€arboxamide. 
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A sample of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 mg, 1 mmol, 1 equiv) 
was refluxed with 2 mL of thionyl chloride for 2 h and evaporated. The residue was 
dissolved in 5 mL of dichloromethane, N-(4-bromo-2-methoxycaTbonyphenyl)-(2- 
5 amino)phenylcarboxamide (348 mg,l equiv), pyridine (3 mL) were added. The 

mixture was stirred at r.t. overnight. After the removal of the solvent, the residue was 
purified by flash column to give 480 mg (79%) of N-(4-bromo-2- 
methoxycarbonyphenyl)-(2-(4-[(2- 

methyIsulfonyl)phenyl]phenyIcarbonyl)amino)phenylcarboxamide. MS found for 
10 C29H24BrN20fiS (M+H)^: 607. 

Example 32 

1 5 N-(4-chloro-2-methoxy carbon yphenyl)-(2-(4-[(2- 

methylsulfonyl)plienyl]plienylcarbonyl)aiiuno)p]ienylcarboxaiiiide. 




20 A sample of 4-[(2-methylsulfonyl)phenyl]benzoic acid (280 mg, 1 mmol, 1 equiv) 
was refluxed with 2 mL of thionyl chloride for 2 h and evaporated. The residue was 
dissolved in 5 mL of dichloromethane, N-(4-chIoro-2-methoxycarbonyphenyl)-(2- 
amino)phenylcarboxamide (304 mg,l equiv), pyridine (3 mL) were added. The 
mixture was stirred at r.t. overnight. After the removal of the solvent, the residue was 

25 purified by flash column to give 479 mg (85%) of N-(4-chloro-2- 
methoxycarbonyphenyl)-(2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide. MS found for 
C25H24CIN2O6S (M+H)*: 563, 
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Example 33 

N-(5-bromo-2-pyriduiyl)-(2-4-[(2- 

aiiiuiosuIfonyl)phenyl]phenylcarbonylaiiiiiio)pyridinyl-3-carboxaiiiide. 

5 




Step 1: A solution of 2-aininopyridine-3-carboxylic acid (138 mg, 1 nunol) in 10 mL 
of methanol was treated with thionyl chloride in portions until complete reaction. The 
solvent was evaporated and the residue was dissolved in 10 mL of pyridine. To the 
10 solution were added 4-[(2-t-butylanunosulfonyl)phenyl]benzoic acid and POCI3. The 
resulting mixture was stirred at rt overnight, quenched by slow addition of water, and 
extracted with EtOAc. The organic layer was dried over MgS04, filtered and flash 
chromatographied to give methyl 2-(4-[(2-t- 

butylaminosulfonyl)phenyl]phenylcaibonyl)aminopyridine-3-carboxylate (243 mg, 
15 52%). MS found for C24H26N3O5S (M+H)^: 468. 

Step 2: To A solution of 2-aminO'5-bromopridine (45 mg, 4.0 equiv) in 5 mL of 
methylene chloride treated with AlMe, (2M in hexane, 0.65 mL, 20 equiv) for 30 min 
was added methyl 2-(4-[(2>t- 

20 butylaminosulfonyl)phenyl]phenylcarbonyl)aminopyridine-3-carboxylate (30 mg, 
0.064 mmol, 1 equiv). The mixture was stirred at rt overnight, quenched with 
saturated aqueous potassium sodium tartrate. The organic layer was dried over 
MgS04, filtered, evaporated and refluxed in 2 mL of trifluoroacetic acid for 30 min. 
TFA was then evaporated and HPLC (CIS reversed phase) eluting with 0.5% TFA in 

25 H2O/CH3CN gave N-(5-bromo-2-pyridinyl)-(2-4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pyridinyl-3-carboxamide (17 mg, 48%). 
MS found for C24H,9BrN504S (M+H)*: 552. 
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Example 34 

N-(5-chloro-2-pyridinylH2-4-[(2- 

aininosulfonyI)phenyI]phenylcarbonylainino)pyridinyl-3-carboxamide. 

5 




CI 



To A solution of 2-ainino-5-chloropridine (32 mg, 4.0 equiv) in 5 mL of methylene 
chloride treated with AlMe, (2M in hexane, 0.65 mL, 20 equiv) for 30 min was added 

1 0 methyl 2-(4- [(2-t-butylaminosulfonyl)phenyl]pheny lcarbonyl)aminopyridine-3- 
carboxylate (30 mg, 0.064 mmol, 1 equiv). The mixture was stirred at rt overnight, 
quenched with saturated aqueous potassium sodium tartrate. The organic layer was 
dried over MgS04, filtered, evaporated and refiuxed in 2 mL of trifluoroacetic acid for 
30 min. TFA was then evaporated and HPLC (CI 8 reversed phase) eluting with 0.5% 

1 5 TFA in HjO/CHjCN gave N-(5-chloro-2-pyridinyl)-(2-4-[(2- 

aminosulfonyl)phenyl]phenylcaibonylamino)pyridinyl-3'CaTboxamide (21 mg, 66%). 
MS found for C24H„C1N304S (M+H)^: 508, 

Example 35 

20 

N-(S-bromo-2-pyridinyl)-(3-4-[(2- 

aininosulfonyl)phenyl]phenyIcarbonylaniino)pyridinyl-2-carboxainide. 
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To A solution of 2-amino-5-bFomopridine (69.2 mg, 4.0 equiv) in 5 mL of methylene 
chloride treated with AlMCj (2M in hexane, 1 mL, 20 equiv) for 30 min was added 3- 
(4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonyl)aminopyridine-2-carboxylate 
(46.7 mg, 1 equiv). The mixture was stirred at rt overnight, quenched with saturated 
5 aqueous potassium sodium tartrate. The organic layer was dried over MgS04, filtered, 
evaporated and refluxed in 2 mL of trifluoroacetic acid for 30 min. TFA was then 
evaporated and HPLC (CIS reversed phase) eluting with 0.5% TFA in HjO/CH^CN 
gave N-(5-bromo-2-pyridinyl)-(3-4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pyridinyl-2-carboxamide (29 mg, 53%). 
10 MS found for C24Hi5BrNs04S (M+H)^: 552. 

Example 36 

N-(5-chIoro-2-pyridinyl)-(2-4-[(2- 
15 aminosulfonyl)phenyl]phenylcarbonylamino)pyridinyl-3-carboxaniide. 




CI 



To A solution of 2-amino-5-chloropridine (51.2 mg, 4.0 equiv) in 5 mL of methylene 
chloride treated with AlMe, (2M in hexane, 1 mL, 20 equiv) for 30 min was added 3- 

20 (4-[(2-t-butylaminosulfonyl)phenyl]phenylcarbonyl)aminopyridine-2-caiboxylate 
(46.7 mg, O.lmmol, 1 equiv). The mixture was stirred at rt ovemight, quenched with 
saturated aqueous potassium sodium tartrate. The organic layer was dried over 
MgS04, filtered, evaporated and refluxed in 2 mL of trifluoroacetic acid for 30 min. 
TFA was then evaporated and HPLC (CIS reversed phase) eluting with 0.5% TFA in 

25 H2O/CH3CN gave N-(5-chloro-2-pyridinyl)-(2-4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pyridinyl-3-carboxamide (33 mg, 64%). 
MS found for C24H,gClNj04S (M+H)^: 508. 
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Examples 37-40 

The following compounds of Examples 37-40 were prepared using the procedure 
described in Example 36: 



SO2NH2 




.SO2NH2 




^&02NH2 




Exanyle 37 

MS (M+H): 
508 



Example 38 

MS (M+H): 
552 



Exanyle 39 

MS (M+H): 
508 



Example 4Q 

MS (M+H): 
552 



Example 41 

N-(4-bromo-2-iiitrophenyJ)-(2-(4-[(2- 
10 methylsuIfonyl)pheny]]phenyIcarbony])aniino)phenyJcarboxa]iiide. 




Step 1: A mixture of methyl 2-aminobenzoate (150 mg, 1 mmoU 1-0 equiv), 4-[(2- 
methylsulfonyl)phenyl]benzoic chloride (294 mg, 1 equiv), pyridine (3 mL) in 10 mL 
of dichloromethane was stirred at rt overnight, washed with H^O. The organic layer 
1 5 was dried over MgSOj, filtered and evaporated. Flash chromatography on silica gel 
gave methyl 2-(4-[(2-methylsulfonyl)phenyl]phenylcarbonyl)aminobenzoate (250 mg, 
54%). MS found for C25H27N2O5S (M+H)*: 467. 



Step 2: To a solution of 4-bromo-2-ntroaniline (43.4 mg, 0.2 mmol, 2.0 equiv) in 5 
20 mL of methylene chloride treated with AlMCj (2M in hexane, 0.3 mL, 6 equiv) for 30 
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min was added methyl 2-(4-[(2- 

methylsulfonyl)phenyl]pheoylcarbonyl)aminobenzoate (46.6 mg, 1 equiv). The 
mixture was stirred at rt overnight, quenched with saturated aqueous potassium 
sodium tartrate. The organic layer was dried over MgS04, filtered and evaporated. 
5 Flash chromatography on silica gel gave N-(4-bromo-2-nitrophenyl)-(2-(4-[(2- 
methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide (5 mg, 9%). MS 
found for Cjitl^firi^fi^^ (M+H)*: 594. 

Example 42 

10 

N-(4-methoxyphenyl)-N'-(4-[(2-aminosulfonyl)phenyl]phenyl)-maleamic amide 




OMe 



A. Preparation of N-(4-methoxyphenyl)-N'-(4-[(2-tert-butylaminosulfonyl)phenyl] 
IS phenyl)-maleamic amide. 

To a solution of commercially available N-(4-methoxyphenyl)maleamic acid (100 mg, 
0.452 mmol), triethylamine (0.126 mL, 0.906 mmol) and 4-(2-tert- 
butylaminosulfonylphenyl)aniline (138 mg, 0.454 mmol) in anhydrous DMF (5 mL), 

20 BOP (260 mg, 0.588 nmiol) was added. The mixture was stirred at room temperature 
overnight. Water and EtOAc were added. The organic phase was separated, washed 
with H20, then with 5% NaHC03, dried over Na2S04, concentrated in vacuo. The 
residue was purified by HPLC using a gradient of 20% CH3CN in H20 (containing 
0.1% TFA) to 100% CH3CN over 80 min. Fractions containing the desired product 

25 were pooled, and lyophilized to give a powder (70 mg, yield: 3 1%). MS 508 (M + H). 

B. Preparation of N-(4-methoxyphenyl)-N*-(4-[(2-aminosulfonyI)phenyl]phenyl)- 
maleamic amide. 



wo 01/19788 



PCT/USOO/25196 



99 

The compound N-(4-melhoxyphenyl)-N'-(4-[(2-tert-butyIaminosulfonyl)phenyl] 
phenyl)-maleamic amide (40 mg, 79 mol) was dissolved in TFA (3 mL). It was 
allowed to stand at room temperature overnight. TFA was removed in vacuo. The 
residue was purified by HPLC using a gradient of 5% CH3CN in H20 (containing 
5 0. 1% TFA) to 95% CH3CN over 60 min. Fractions containing the desired product 
were pooled, and lyophilized to give a powder (18 mg, yield: 51%). MS 452 (M + H) 
and 474 (M + Na). NMR (CDC13) 1 1 .40 (br.s, IH), 10.28 (br.s, IH), 8. 12 (d, IH, 
J = 8 Hz), 7.72 (d, 2H, J = 8 Hz), 7.60 - 7.20 (m, 9H), 6.86 (AB type, 2H), 6.45 (br.s, 
2H), 3.79 (s, 3H). 

10 

Example 43 

N-(4-bromophenyl)-N '-(4- [(2-aminosu Ifony l)pfa enyl]phenyl)-maleamic amide. 

SO2NH2 




Br 

15 

A. Preparation of N-(4-[(2-tert-butylaminosulfonyl)phenyl] phenyl)maleamic 
methyl ester. 

To a solution of commercially available maleic acid monomethyl ester (277 mg, 2,13 
20 mmol), 4-(2<tert-butylaminosulfonylphenyl)aniline (648 mg, 2.13 mmol) and 

triethylamine (0.593 mL, 4.26 mmol) in CH2C12 (20 mL), BOP (1.13 g, 2.55 mmol) 
was added. The mixture was stirred at room temperature overnight. More maleic acid 
monomethyl ester (50 mg, 0.385 mmol) was added. It was stirred for 3 hours. The 
CH2C12 solution was then washed with sat. NaHC03. IN HCl and sat. NaCl. The 
25 solution was dried over Na2S04, concentrated in vacuo. The residue was purified by a 
silica gel column using a gradient of 10-40yo EtOAc in hexane as solvents, to give the 
titled compound (360 mg, yield: 41%). MS 361 (M + H - "Bu) and 439 (M + Na). 
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B. Preparation of N-(4-broinophenyl)-N'-(4-[(2-aininosiilfonyl)phenyl]phenyl)- 
maleamic amide. 

To a solution of 4-bromoaniline (93 mg, 0.343 mmol) in CH2C12 (5 mL) at room 
5 temperature, trimethylaluminum (0.82 mL, 2.0 M in hexane, 1.64 mmol) was added 
dropwise. After the solution was stirred for 30 min at room tempmture, compound 
N-(4-[(2-tert-butylaminosulfonyI)phenyl] phenyl)maleamic methyl ester (113 mg, 
0.272 mmol) was added. The mixture was stirred at room temperature for 2 days. The 
solution was neutralized with IN HCl to pH 2-3. Water and CH2CI2 were added, and 

10 organic phase was separated, dried over Na2S04, concentrated in vacuo. The residue 
was dissolved in TFA (4 mL). It was allowed to stand at room temperature overnight. 
TFA was removed in vacuo. The residue was purified by HPLC using a gradient of 
5% CH3CN in H20 (containing 0.1% TFA) to 95% CH3CN over 60 min. Fractions 
containing the desired product were pooled, and lyophilized to give a powder (8 mg, 

15 yield: 6%). MS 500 and 502 (M + H), 522 and 524 (M + Na). 'H NMR (CD30D) 
8.09 (d, IH, J = 8 Hz), 7.68 (d, 2H, J = 8 Hz), 7.64 - 7.28 (m, 9H). 6.45 (AB type, 
2H). 

Examples 44 and 45 

20 

Preparation of N*-(5-bromopyridin-2-yI)-N'^-(4-[(2"ammosulfonyl)phenyl] 
phenyl)-2-methylmaIeainic amide and N^5-bromopyridm-2-yl)-N^-(4-[(2- 
anunosulfonyl)phenyl]phenyi)-3-niethylnialeaniic amide. 





NH 



O 



NH 



O 





Br 



Br 



25 



A. Preparation of N-(5-bromopyridin-2-yl)-methylmaleimide. 

A mixture of citraconic anhydride (1.00 mL, 11.1 mmol) and 2-amino-5- 

bromopyiidine (1 .93 g, 1 1.2 mmol) in toluene (60 mL) was heated to reflux ovemight. 
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The solution was cooled down, filtered. The filtrate was concentrated in vacuo to give 
a solid (2.10 g, yield: 71%). MS 267 and 269 (M + H). 

B. Preparation of N*-(5-bromopyridin-2-yl)-N^-(4-[(2-aniinosulfonyl)phenyl] phenyl)- 
5 2-methylmaleamic amide and N*-(5-bromopyridin-2-yl)-N*-(4-[(2- 
aminosulfony l)phenyl]phenyl)-3 -methy Imaleamic amide. 

To the solution of 4-(2-aminosulfbnylphenyl)amline (0.170 g, 0.685 nrniol) in 
CH2C12 (10 mL) at room temperature, trimethylaluminum (2,0 M in hexane, 2.00 

10 mL, 4.00 mmol) was added dropwise, during which time, white gel-like precipitates 
came out the solution. It was stirred for 30 min. A solution of N-(5-bromopyridin-2- 
yl)-methylmaleimide (0.122 g, 0.457 mmol) in CH2C12 (5 mL) was added. It was 
stirred for 1 hour, during which time the precipitates started to dissolve, and the 
solution became clear. It was stirred for another 2 hours. IN HCl was added to 

15 neutralize the solution to pH 2-3, which resulted in precipitation. The precipitates 
were collected by filtration, dried on vacuum. The precipitates (75 mg, yield: 32%) 
were a mixture of 2-methyl and 3 -methy Imaleamic amide isomers in a ratio of 1 : 5. 
MS 515 and 517 (M + H), 537 and 539 (M + Na). 

20 Example 46 

N'(5-bromo-2-pyridinyI)-(2-(4-[(2- 

aniinosulfonyl)ptaeiiyl]phenyIcarbonyI)amino)-4-nitrophenylcarboxamide. 




Step 1: A solution of 2-amino-4-nitrobenzoic acid (182 mg, 1 mmol, 1 equiv) in 10 
mL of methanol was treated with thionyl chloride in portions until complete reaction. 
The solvent was evaporated and the residue was dissolved in 10 mL of pyridine. To 
the solution were added 4-[(2-t-butylaminosulfonyI)phenyl]benzoic acid (330 mg, 1 



4 
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equiv) and POCI3 (0.93 mL, 10 equiv). The resulting mixture was stirred at rt 
overnight, quenched by slow addition of water, and extracted with EtOAc. The 
organic layer was dried over MgS04, filtered and flash chromatographied to give 
methyl 2-(4-[(2-t-butylaminosulfonyl)phenyl]phenylcaibonyl)amino-4-nitrobenzoate 
5 (430 mg, 84%). MS found for CzsHj^NaO^S (M+H)*: 5 12. 

Step 2: To A solution of 2-amino-5-bromopridine (135 mg, 4.0 equiv) in 5 mL of 
methylene chloride treated with AlMCj (2M in hexane, 1 mL, 10 equiv) for 30 min 
was added methyl 2-(4-[(2-t-butylaminosulfonyi)phenyl]phenylcarbonyl)amino-4- 

10 nitrobenzoate (100 mg, 0.2 mmol, 1 equiv). The mixture was stirred at rt overnight, 
quenched with saturated aqueous potassium sodium tartrate. The organic layer was 
dried over MgS04, filtered, evaporated and refluxed in 2 mL of trifluoroacetic acid for 
30 min. TFA was then evaporated and HPLC (CI 8 reversed phase) eluting with 0.5% 
TFA in H2O/CH3CN gave N-(5-bromo-2-pyridinyl)-(2-(4-[(2- 

15 aminosulfonyI)phenyI]phenylcarbonyl)amino)-4-nitrophenylcarboxamide (42 mg, 
36%). MS found for QsHisBrNsO^S (M+H)*: 596. 

Examples 47-49 

The following compounds of Examples 47-49 were prepared according to the 
20 procedure described in example 46. 




Example 47 Example 48 Example 49 

MS (M+H): MS (M+H): MS (M+H): 

552 552 
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Example 50 



N-(5-broino-2-pyridmylH2-(4-[(2- 

aiiiinosulfonyl)phenyl]phenylcarbony0ainino)-4-ainmophenylcarboxaniide. 




A solution of N-(5-bromo-2-pyridinyl)-(2-(4-[(2-t- 



butylsulfonyl)phenyl]phenylcatbonyl) a]nino)-4-iiibx>phenylcarboxamide (65 mg, 0.1 
mmol, 1 equiv) in 10 mL of EtOAc was treated with SnCl2 2H20 (90 m g, 4 equiv) at 
reflux for 4 h. The volatile was evaporated and the residue was redissolved in EtOAc, 

10 washed with saturated aqueous NaHCOj and IN NaOH. The organic layer was dried 
over MgS04, filtered and evaporated to give N-(5-bromo-2-pyridinyI)-(2-(4-[(2-t- 
butylsulfonyl)phenyl]phenylcarbonyl) aniino)-4-aminophenyl carboxamide, which 
was refluxed with 2 mL of TFA for Ih. After removal of TFA by rotav^, the residue 
was purified by HPLC (CIS reversed phase) eluting with 0.5% TFA in H^O/CHjCN 

15 to giveN-(5-bromo-2-pyridinyl)-(2-(4-[(2- 

aniinosulfonyl)phenyl]phenylcarbonyl)amino)-4-aminophenylcarboxamide (47 mg, 
84%). MS found for C2sH2,BrN504S (M+H)^: 566. 

Example 51 

20 

N-(5-chloro-2-pyridinyl)-(2-(4-[(2- 

aiiiinosulfonyl)phenyl]phenylcarbonyl)ainino)-4-aminophenylcarboxamide. 
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This compound was prepared according to the procedure described in example SO. MS 

found for C25H,,C1N504S (M+H)*: 522. 

Example g2 

5 

N-(5-bromo-2-pyridmyl)-(2-(4-[(2- 

aminosulfonyl)phenyl]pfaenylcarbonyl)amino)-4- 

methylsulfonylaminophenylcarboxamide. 




10 

A solution of N-(5-bromo-2-pyridinyl)-(2-(4-[(2-t- 

butylsulfonyl)phenyl]phenylcaibonyl) amino)-4-aminophenyl carboxamide (62 mg, 
O.lmmol, 1 equiv) in 3 mL of CHjCl^ was treated with MsCl (23 mg, 2 equiy> and 
TEA (0.5 mL) at it for 4 h. The mixture was washed with water and dried over 

15 MgS04, filtered and evaporated. The residue was refluxed with 2 mL of TFA for Ih. 
After removal of TFA by rotavap, the residue was purified by HPLC (CI 8 reversed 
phase) eluting with 0.5% TFA in HjO/CH^CN to give N-(5-bromo-2-pyridinyl)-(2-(4- 
[(2-aminosulfonyl)phenyi]phenylcarbonyl)amino)-4- 
methylsulfonylaminophenylcaiboxamide (33 mg, 52%). MS found for 

20 C26H23BrN506S2 (M+H)^: 644, 
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Example 53 



N-(5-chloro-2-pyridmyl)-(2-(4-[(2- 
aminosulfonyl)pheDyl]phenylcarbonyl)aiiiino)-4- 
5 methylsulfonylaminophenylcarboxamide. 




SO2NH2 



NHSOsMe 



This compound was prqsared according to the procedure described in example 53. MS 
found for Q^H^ClNjO^S^ (M+H)": 600. 

10 Example 54 

N>(5-bromo-2.pyridinyl)-(2-(4-[(2- 

aminosulfonyl)phenyl]phe]iylcarbonyl)amino)-5-aminophenylcarboxamide. 



This compound was prepared according to the procedure described in example 50. 

MS found for C25H2iBrN504S (M+H)^• 566. 




15 



wo 01/19788 



PCT/USOO/25196 



106 

Example 55 

N-(5-chloro-2>pyridmylH2-(4-[(2- 

aniinosulfonyI)phenyl]phenylcarbonyl)ainino)-5-aiiiinoplienylcarboxainide. 




This compound was prepared according to the procedure described in example 50. MS 
found for C25H2,C1N504S (M+H)^: 522. 

10 

Example 56 

N-(5-bronio-2-pyridinyl)-(2-<4-amidinophenylcarbonyl)amino)- 
phenylcarboxamide. 




Step 1: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)phenylcarboxamide (292 mg, 
1 rrnnol, 1.0 equiv), 4-cyano benzoyl chloride (165 mg, 1 equiv), pyridine (3 mL) in 
1 0 mL of dichloromethane was stirred at rt overnight, washed with H2O. The organic 
20 layer was dried over MgS04, filtered, evaporated to give N-(5-bromo-2-pyridinyl)-(2- 
(4-cyanophenylcarbonyl)amino)-phenylcarboxamide (349 mg. 70%). MS found for 
C2oH|4BrN402 (M+H)^: 421. 
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Step 2: A stream of HCl(g) was bubbled through a 0°C solution of N-(5-bromo-2- 
pyridinyl)-(2-(4-cyanophenylcarbonyl)amino)-phenylcarboxamide (49 mg, 0.1 mmol) 
in 5 mL of methanol until saturation. The mixture was stirred at rt overnight and 
5 evaporated. The resulting residue was treated with ammonium acetate (40 mg) in 10 
ml methanol at reflux temperature for 2 h. The solvent was removed at reduced 
pressure and the crude benzamidine was purified by HPLC (CIS reversed phase) 
eluting with 0.5% TFA in H2O/CH3CN to give N-(5-bromo-2-pyridinyl).(2-(4- 
amidinophenylcarbonyl)amino)-phenylcarboxamide (3 1 mg, 70%). MS found for 
10 C2oH,7BrN502 (M+H)*: 438. 

Examples 57-86 

The following compounds of Examples 57-86 were prepared according to the 
15 procedure described in example 56. 




MeHN 




HOHN' 




MeOHl 



"Xl^ "tX "XL. 



Example 61 



£2Lamplc 62 



Exam p le 63 



Examp le 64 



MS (M+H): 
452 



MS (M+H): 
454 



MS (M+H): 
468 



MS (M+H): 
492 
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Example 69 

MS (M+H): 
521 • 



Example 70 

MS (M+H): 
507 



Example 71 

MS (M+H): 
476 



EXfflPplg 72 

MS (M+H): 
480 





MeaN 




Example 73 



Example 74 



Example 75 



Example 76 



MS (M+H): 
477 



MS (M+H): 
463 



MS (M+H): 
422 



MS (M+H): 
477 
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Exampk 77 Exmpte 78 Example 79 Fxample 80 

MS(M+H): MS(M+H): MS (M+H): MS (M+H): 

464 410 448 462 
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EI2N 





Example 81 Example 82 

MS (M+H): 408 MS (M+H): 22 



Example 83 Example S4 

MS (M+H): 450 MS (M+H): 462 




Example 85 




Example 86 



MS (M+H): 394 



MS (M+H): 491 



5 Example 87 

N-(5-bromo-2-pyridinyl)>(2-(4-(2-imidazolinyl)phenylcarbonyl)aini]io)- 
phenylcarboxamide. 




10 

A stream of HCI(g) was bubbled through a QPC solution of N-(5-bromo-2-pyridinyl)- 
(2-(4-cyanophenylcarbony1)amino)-phenylcarboxamide (49 mg, 0. 1 itunol) in 5 mL of 
methanol until saturation. The mixture was stirred at rt overnight and evaporated. The 
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resulting residue was treated with ethylene diamine (40 mg) in 10 ml methanol at 
reflux temperature for 2 h. The solvent was removed at reduced pressure and the 
crude benzamidine was purified by HPLC (CIS reversed phase) eluting with 0.5% 
TFA in H2O/CH3CN to give N-(5-bromo-2-pyridinyl)-(2-(4-(2- 
imidazolinyl)phenylcarbonyl)amino)-phenylcarboxamide (41 mg, 89%). MS found 
for CjaHigBrNsOa (M+H)^: 464. 

g?i;amp1gs 88-96 

The following compounds of Examples 88-96 were prepared according to the 
procedure described in example 87. 




Example 88 Example 89 Example 90 Example 91 

MS (M+H): 478 MS (M+H): 492 MS (M+H): 478 MS (M+H): 492 




Example 92 Example 93 Example 94 E?^ampls 95 

MS (M+H): 434 MS (M+H): 448 MS (M+H): 434 MS (M+H): 448 




Example 96 
MS (M+H): 420 
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Example 97 



N-(5-bro]]io-2-pyridlnyl)-(2-(4-(5-tetrazolyl)pheiiylcarbonyl)amino)- 
5 phenylcarboxamide. 




Br 



A mixtime of N-(5-bromo-2-pyridinyl)-{2-(4-cyanophenylcarbonyl)ainino)- 
phenylcarboxamide (49 mg, 0.1 inmol) and sodium azide (67 mg, 10 equiv) in 5 mL 
10 of DMF was heated at lOO^C for 24h. The reaction mixture was diluted with EtOAc, 
washed with water, dried, filtered and evaporated. The residue was purified by HPLC 
(CI 8 reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give N-(5-bromo-2- 
pyridinyl)-(2-(4-(5-tetrazolyl)phenylcarbonyl)amino)-phenylcarboxamide (33 mg, 
65%). MS found for C2oHi5BrN702 (M+H)^: 464. 

15 

Example 98 and Example 99 

N-(5-broino-2-py ridinyl)-(2-(4 [-[1 ,l-doxo(l y4-thiazaperhydroin-4- 
yI))iminimethy]phenylcarbonyl)ainmo)-phenylcarboxaiiiide and N-(5-bromo-2- 
20 pyridmy])-(2-(4-[l-oxo(l,4-thiazaperhydroin-4- 

yI))inimimethy]phenylcarbonyl)ainmo)-phenyIcarboxainide. 
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A mixture of N-(5-bromo-2-pyridinyl)-(2-(4-(l,4-thiazaperhydrom-4- 
yl)iminimethy]phenylcarbonyl)amino)-phenylcarboxamide (48 mg, 0.1 mmol) and 
and 3 mL of 30% hydrogen doxide was stirred at rt for 12h. The reaction was 
quenched with solid Na^SjO,. Purification by HPLC (CIS reversed phase) eluting 
5 with 0.5% TFA in HjO/CH^CN gave N-(5-bromo-2-pyridinyl)-(2-(4[-[l,l-doxo(l,4- 
thiazaperhydroin-4-y l))iminimethy]phenylcarbonyl)amino)-phenylcarboxaniide (15 
mg, 31%), MS found for C24H23CIN5O4S (M+H)*: 512 and N-(5-bromo-2.pyridinyl)- 
(2-(4-[ 1 -oxo( 1 ,4-thiazaperhydroin-4-yl))iminimethy]phenylcaibonyl)amino)- 
phenyicarboxamide (20 mg, 41%). MS found for C24H23CIN5O3S (M+H)^: 496. 

10 

Examples 100-105 



The following compounds were prepared according to the procedure described in 
example 56 and example 87. 



15 





HOHl 





E?<amp1g 100 Example 101 Exampte 102 Example 103 

MS(M+H):474 MS(M+H):502 MS (M+H): 490 MS (M+H): 514 




Example 104 Exampk 105 

MS (M+H): 528 MS (M+H): 542 
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Example 1Q6 

N-(5-bromo-2-pyridinyI)-(2-4-[(2-amlnosulfony])pheDyI]phenylcarbonylainino)- 
5 4»5-difluorophenylcarboxamide. 




This compound is prepared according to the procedure described in example 27. MS 
found for C25H,gBrF2N404S (M+H/: 587. 

10 

KYample 1Q7 

3-(2-(4-[(2-ammosulfonyl)phenyl]-2-fluorophenylaminocarbonyl-4- 
aminophenoxy) benzamidine. 




This compound is prepared according to the procedure described in example 17. MS 
found for MS found for Cj^sHjiFNsOgS (M+H)^: 550, 



20 
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Examplg 1Q8 

3-(2-(4-[(2-aininosulfonyl)phenylJ-2<fluorophenylamuiocarboDyl-4- 
aminophenoxy) benzamidine. 




S This compound is prepared according to the procedure described in example 18. MS 
found for C26H23FN5O4S (M+H)^- 520. 

Examples 109-114 

10 The following compounds were prepared according to the procedure described in 
example 1 except that in step 4, NHjOH was used instead of NH4OAC. 




NHOH 



Example 109 
MS (M+H): 502 

r T 




HOH 



Example 113 
MS (M+H): 581 




.SO2NH2 



C02Me 



NHOH 




.S02l#l2 



NO2 



HOH 




NOa 



NHOH 



Example UQ Example 1 1 1 

MS (M+H): 560 MS (M+H): 547 
.SQ2NH2 



Example 112 
MS (M+H): 547 




NHOH 



Example 114 
MS (M+H): 537 
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Example lis 



3-(2-(4-[(2-aminosuIfonyl)phenyl]beiizoylaiiiino) phenoxy)benzylaiiiine. 




.SO2NH2 



5 A mixure of 3-(2-(4-[(2-t- 

butylaminosulfonyl)phenyl]benzoylamino)phenoxy)benzonitrile(53 mg, 0.1 mmol) 
(53 mg, 0.1 mmoi, 1 equiv), 5 mg of Pd/C (10%) in 10 mL of methanol was stirred at 
rt under 1 atm H2 atomosphere overnight. After filtration through a thin layer of Celite 
and removal of the volatile, residue was refluxed in 2 mL of TFA for Ih, and purified 
1 0 by HPLC (C 1 8 reversed phase) eluting with 0.5% TFA in H2O/CH3CN to 3-(2-(4-[(2- 
aminosulfonyl)phenyl]benzoylamino) phenoxy)benzylamine (13 mg, 27%). MS found 
for Cj^24N304S (M+H)^: 474. 

Example 116 



Step 1 : To a solution of 2-amino-5-ch]oropyridine (328mg, 2.55mmol) in 
tetrahydrofuran (5ml) was 0.5M potassium bis(trimethylsilyl)amide in toluene (10ml, 
5.05mmol) dropwise at -78 **C. After stirred for additional 0.5hr at -78 °C, the mixture 
was added 5-chloroisatoic anhydride (0.5g, 2.55nmiol) at -78 *'C. The mixture was 
20 warmed up to r.t gradually and stirred overnight. After quenched by saturated 

ammonium chloride solution, the mixture was extracted by ethyl acetate. The organic 
layer was dried over magnesium sulfate and concentrated to give (2-amino-5- 
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide (0.71g. 100%). MS found for 
C12H9CI2N30 M^=282, (M+2)^=284. 




N 



15 
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Step 2: To a solution of the compound of (2-amino-5-chlorophenyl)-N-(5-chloro(2- 
pyridy1))carboxaimde (0.71 g, 2.52mmol) in dichloromethane (10ml) was added 3- 
cyanobenzoly chloride (417mg, 2.52mmol) and pyridine (0.61 1ml, 7.55mmol). The 
5 mixture was stirred at r.t. overnight. The precipitate was filtered and washed with 
dichloromethane to give N-{4-chloro-2-[N-(5-chloro(2- 

pyridyl))caibamoyl]phenyl}(4-cyanophenyl)carboxamide as a solid (683mg, 66%). 
MS found for C20H12C12N4O2 ]Vr=41 1. (M+2)^-413. 

10 Step 3: To a solution of the compound of N- {4-chloro-2-[N-(5-chloro(2- 

pyridyi))carbamoyl]phenyl}(4-cyanophenyl)carboxamide (683mg, 1.66mmol) in 
anhydrous pyridine (10ml) and triethyl amine (1ml) was saturated with hydrogen 
sulfide gas at 0 "C. The mixture was stirred at r.t. overnight. After the evaporated the 
solvent, the residue was dissolved in anhydrous acetone (5ml) and iodomethane (1ml, 

15 16.6mmol) was added. The mixture was stined imder reflux condition for 2 hrs. After 
the evaporation of solvent, the residue was dissolved in anhydrous methanol (5ml) 
and added a solution of N-methylethylenediamine (0.732ml, 8.3mmol) and acetic acid 
(1 .5ml) in anhydrous methanol (5ml).The mixture was stirred imder reflux condition 
for 2 hrs. After the evaporation of solvent, the crude residue was purified by RP- 

20 HPLC to give N- {4-chloro-2-[N-(5-chloro(2-pyridyl))carbamoyl]phenyl} [4-( 1 - 
methyl(2-imidazolin-2-yl))phenyl]carboxamide as a white powder. MS found for 
C23H19C12N502 M*=468 (M+2)*=470. 

Examples 117-141 

25 

The following compounds were prepared according to the procedure described in 
example 116. 




Example 117 



Example 118 



Example 1 19 



Example 120 
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H2N 





M*=442 

(M+2}*3444 ct 



NH MU MU 

0 



CaoHisClaNsOa 

M*=426 // 
(M-»2f>430 q' 



C84H2,Cl2N503 N=< 

M*=498 ^ // 

{M+2)*»500 

CI 




HOHN 



CzoHisCljNsOs 

M*=444 j> 
(M*2)*=446 /— ^ 
CI 



Example 12 1 



Example 122 



Example 123 



Example 124 




C24H21CI2N5O2S ^ 

M*»514 

CI 




NH 

C23H'ioBrCIN502 ^ / 

M*=S12 
(M+2)*=514 

a 



P 



NH 

0= 



C24H3^BraN502 
M*=526 <\ ^ 

CI 



5a 

NH 



Br 




O 

NH 

C25H23BrCiN902 ^N=< 

M+=S40 
(M+2h"S42 



Example 125 



Example 126 



Example 127 



Example 128 




C22H,gBrCiN502 NH 

M*=500 
(M*2>*=502 

CI 



C2|H,7BrCINs02 
M*=4e6 



0 

a 





o 

C20H1SB1CIN9O2 NH 

M*=472 
(M*2)*=474 



Br 




Cs^HjiBrCINsO, 

M'*=542 
(M*2)^=544 



Example 129 



Example 130 



Example 131 



Example 132 




HOHN 



CzoHisDrCINsOs 



0 

CI 



o 

Br 0= 

NH 

C23HiaCl3N502 N=\ 
M*=S02 
{M+2)*=504 

a 




C24H2aClaN502 

M*=5ie 
(M+2)*=518 



a 



CasHzzClaMgOii N=< 

M*=530 // 
9A*2f'S32 



Example 133 



Example 134 



Example 135 



Example 136 
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CaoHHCbNaOs 

M =478 
(M-*-2)*=480 

a 



0 



Example 141 
Example 142 




Step l:,To a solution of 5-methyl-2-nitrobenzoic acid (Ig, 5.S2mmol) in 
10 dichloromethane (5ml) was added oxalyl chloride (0.964ml, 1 1 .04mmol) and a few 
drops of dimethylfoimamide. The mixture was stirred at r.t. for 2 hrs. After the 
evaporation of the solvent, the residue was dissolved in dichloromethane (5ml). 2- 
amino-5-chIoropyridine (852mg, 6.62mmol) and pyridine (1.34ml, 16.56mmol) were 
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added to the solution. The mixture was stirred at r,t. overnight. After the evaporation 
of the solvent, the crude residue was purified by silica gel column chromatography 
using solvent system 25% ethyl acetate in hexane as eluent to give N-(5-chloro(2- 
pyridyl))(5-methyl-2-nitrophenyl)carboxamide as a solid (1.48g, 92%). MS found for 

5 C13H10C1N3O3 M^=291, (M+2y=293. 

Step 2: To a solution of the compound of N-(5-chloro(2-pyridyl))(5-methyl-2- 
nitrophenyl)carboxamide (1.48g, 5.1mmol) in methanol (10ml) was added 5% Pt/C 
10 (1.48g, 0.19mmol). The mixture was applied hydrogen balloon at r.tfor 2 hrs. After 
the filtration by Celite, the filtrate was concentrated to give (2-aminophenyl)-N-(2- 
■ pyridyl)carboxamide, C, chloride, N (1.36g, 100%). MS found for C13H12C1N30 
M*=262, (M+2)^=264. 

15 

Step 3: To a solution of the compound of (2-aminophenyl)-N-(2-pyridyl)carboxamide, 
C, chloride, N (1.36g, 5.2mmol) in dichloromethane (10ml) was added 3- 
cyanobenzoly chloride (860mg, 5.2mmol) and pyridine (1.26ml, 15.6mmol). The 
mixture was stirred at r.t. overnight. After the evaporation of the solvent, the crude 
20 residue was purified by silica gel column chromatography using solvent system 25% 
ethyl acetate in hexane as eluent to give N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4- 
methylphenyl}(4-cyanophenyl)carboxamide as a solid (830mg, 41%). MS found for 
C21H15C1N402 M^=390, (M+2)*=392. 

25 

Step 4: To a lotion of the compound of N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4- 
methylphenyl}(4-cyanophe^yl)carboxamide (830mg, 2.1mmol) in anhydrous 
methanol (5ml) and ethyl acetate (10ml) was saturated with hydrogen chloride gas at 
0 "C. The mixture was stirred at r.t. overnight. After the evaporated the solvent, the 

30 residue was dissolved in anhydrous methanol (5ml) and N-methylethylenediamine 

(0.926ml, 10.5mmol) was added. The mixture was stirred under reflux condition for 2 
hrs. After the evaporation of solvent, the crude residue was purified by RF-HPLC to 
give N- {2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-methylphenyl} [4-(l -methyl(2- 
imidazolin-2-yl))phenyl]carboxamide as a white powder. MS found for 

35 C24H22C1N502 M*^8, Qd+2T=450. 
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Examples 143-148 

The following compounds were prepared according to the procedure described in 
Example 142. 

5 




Example 143 Example 144 Exsmplc 145 Examplg 146 




Example 147 



Example 148 
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Example 149 




Step l:_To a solution of 3,4,5-tnmethoxy-2-nitrobenzoic acid (0.5g, 1.95imnol) in 
5 dichloromethane (5ml) was added oxalyl chloride (0.34ml, 3.9nmiol) and a few drops 
of dimethylformamide. The mixture was stirred at r.t. for 2 hrs. After the evaporation 
of the solvent, the residue was dissolved in dichloromethane (5ml). 2-amino-5- 
bromopjridine (0.8 Ig, 4.7mmol) and pyridine (0.94ml, 11.7mmol) were added to the 
solution. The mixture was stirred at r.t. overnight. After the evaporation of the solvent, 
10 the crude residue was purified by silica gel column chromatography using solvent 
system 25% ethyl acetate in hexane as eluent to give N-(5-bromo(2-pyridyl))(3,4,5- 
trimethoxy-2-nitrophenyl)caiboxamide as a solid (790mg, 98%). MS found for 
C15H14BrN306 M*=412, (M+2)^=414, 

15 

Step 2: To a solution of the compound of N-(5-bromo(2-pyridyl))(3,4,5-trimethoxy-2- 
nitrophenyl)carboxamide (790mg, 1.92mmol) in ethyl acetate (5ml) was added tin 
chloride (11) hydrate (1.73g, 7.67mmol). The mixture was stirred under reflux 
condition for 2 hrs. After filtered by Celite, the filtrate was added IN sodium 
20 hydroxide solution and extracted with ethyl acetate. The organic layer was dried over 
magnesium sulfate and concentrated to give (2-amino-3,4,5-trimethoxyphenyl)-N-(5- 
bromo(2-pyridyl))carboxamide (570mg, 77%). MS found for C15H16BrN304 
M*=382, (M+2)*=384. 

25 

Step 3:_To a solution of the compound of (2-amino-3,4,5-trimethoxyphenyl)-N-(5- 
bromo(2-pyridyl))carboxamide (570mg, 1.49nunol) in dichloromethane (5ml) was 
added 3-cyanobenzoly chloride (247mg, 1.49mmol) and pyridine (0.362ml, 
4.48nmaol). The mixture was stirred at r.t. overnight. After the evaporation of the 
30 solvent, the crude residue was purified by silica gel column chromatography using 
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solvent system 25% ethyl acetate in hexane as eluent to give N-{6-[N-(5-bromo(2- 

pyridyl))carbamoyl]-2,3,4-triniethoxyphenyl}(4-cyanophenyl)carboxamide as a solid 
(680mg, 69%). MS found for C23H19BrN405 M^=511, (M+2)*=513. 

5 

Step 4: To a slotion of the compound of N-{6-[N-(5-b^omo(2-pyridyl))ca^bamoyl]- 
2,3,4-t^imethoxyphenyl}(4-cya^ophenyl)ca^boxamide (68Qmg, 1.33mmol) in 
anhydrous methanol (5ml) and ethyl acetate (10ml) was saturated with hydrogen 
chloride gas at 0 ''C. The mixture was stirred at r.t. overnight. After the evaporated the 

10 solvent, the residue was dissolved in anhydrous methanol (5ml) and N- 

methylethylenediamine (0.586ml, 6.65mmol) was added. The mixture was stirred 
under reflux condition for 2 hrs. After the evaporation of solvent, the cmde residue 
was purified by RP-HPLC to give N-{6-[N-{5-bromo(2-pyridyl))carbamoyl]-2,3,4- 
trimethoxyphenyl}[4-(l-methyl(2-imidazolin-2-yl))phenyl]carboxamide as a white 

15 powdw (240mg, 32%). MS found for C26H26BrN505 M*=568, (M+2)^=570. 

Examples 150-153 

The following compounds were prqjared according to the procedure described in 
20 Example 149. 




Example 150 Example 151 ExaTTmlc 1S2 Example 153 
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Example 1 54 




Step 1: To a solution of 4-{2-{[(tert-butyl)ainino}sulfonyl}phenyl}benzoic acid 
5 (167ing, O.Smmol) in dichloromethane (5ml) was added oxalyl chloride (0.09nil, 
Immol) and a few drops of dimethylfomiamide. The mixture was stirred at r.t. for 2 
hrs. After the evaporation of the solvent, the residue was dissolved in dichloromethane 
(5ml). The compound of (2-amino-5-chlorophenyl)-N-(5-chloro(2- 
pyridyl))carboxamide (0.1 7g, 0.6mmol) and pyridine (0.122ml, 1.5mmol) were added 
10 to the solution. The mixture was stirred at r.t. overnight. The solvent was evaporated 
to give (2-{[4-(2-{[(teTt-butyl)amino]sulfiMiyl}phenyl)phenyl]-carbonylamino}-5- 
chlorophenyl)-N-(5-chloro(2-pyridyl))carboxamide. MS found for C29H26C12N404S 
lwr=597, (M+2)*=599. 

15 Step 2: The mixture of the compound of (2-{[4-(2-{[(tert- 
butyl)ami^o]sulfonyl} phenyl)phenyl] carbonylamino} -5-chlorophenyl)-N-(5- 
chloro(2-pyridyl))carboxamideexample 12 (0.5mmol) in trifLuoroacetic acid (5ml) 
was stirred at r.t. for 5hrs. After the evaporation of solvent, the crude residue was 
purified by RP-HPLC to give 

20 

N-(5-chloro(2-pyridyl))(5-chloro-2-{[4-(2-sulfamoyIphenyl)- 
phenyI]carbonylamino}phenyl)-caiboxamide as a white powder (68mg, 25%). MS 
found for C25H18C12N404S 
25 M^=541 , (M+2)^=543. 
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Example 155 



2- [4-(N-{2- [N-(5-chloro-2-pyridyl)carb amoyljph enyl}carbamoyl)pheny 1] 
benzenecarboxamidine 



5 



NH 




Exa^t/a^\^^^. 1 3 



HN 



Mol. Wt: 469.92 



CI 



A Stream of H2S (g) was bubbled through a 0 °C solution of N-{2-[N-(5-chloro(2- 
pyridyl))carbamoyl]phenyl} [4-(2-cyanophenyl)phenyl]carboxamide (100 mg, 0.22 
mmol, 1 .0 equiv.) in 9 mL pyridine and 1 mL NEt, until saturation. The mixture was 

10 stirred at rt for 1 day and evaporated. The resulting residue was treated with Mel (94 
mg, 0.663 mmol, 3.0 equiv.) in 10 mL acetone at reflux temperature for 1 hr and 
concentrated to dryness. The resulting residue was treated with a mixture of NH4OAC 
(340 mg, 4.42 mmol, 20 equiv.) in 0.5 mL acetic acid and 2 mL methanol at 50 °C for 
2 days. The solvent was removed at reduced pressure and the crude benzamidine was 

15 purified by HPLC (C18 reversed phase) eluting with 0.1% TFA in H2O/CH3CN to 
give 2-[4-(N-{2-[N-(5-chloro-2- 

pyridyl)carbamoyl]phenyi}carbamoyl)pheny1]benzenecarboxamidine (15 mg, 15%). 
MS found for CagHjoClNsOj (M+H)^: 470. 

20 Example 156 

(4-{2-[(diniethylainino)iniinomethyI]phenyI}phenyl)-N-{2-[N-(5-chIoro(2- 
pyridyi))carbainoyl]phenyl}carboxan]ide 



NH 
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This compound was prepared according to the procedure described in Example 155, 
MS found for C28H24CIN5O2 (M+H)^ : 498, 

5 Example 157 

N-{2- [N-(5-cfaloro(2-pyridyl))carbamoyl] phenyl} {4- [2- 
((hydroxyaiiiino)iminoinethyl)-phenyl]phenyl}carboxaiiiide 



A mixture of N-{2-[N-(5-chloro(2-pyridyi))carbamoyI]phenyl}[4-(2- 
cyanophenyl)phenyl] carboxamide (14 mg, 0.03 mmol, 1.0 equiv.), hydroxyamine 
hydrochloride (6.25 mg» 0.09 mmol, 3.0 equiv.) and triethyl amine (0.03 mL, 0.3 
mmol, 10.0 equiv.) in ethanol (3 mL) was stirred at rt for 6 days, concentrated and 
1 5 HPLC (C 1 8 reversed phase) eluting with 0.1% TFA in H2O/CH3CN to give N- {2-[N- 
(5-chloro(2-pyridyl))carbamoyl]phenyl} {4-[2-((hydroxyamino)iminomethyl) phenyl] 
phenyl} carboxamide (4 mg, 27.5%). 
MS found for CjeHjoClN^Oj (M+H)^: 486. 

20 Example 158 

2- [4-(N- { 2- [N-(5-chlor 0-2- 

pyridyl)carbainoyl]phenyl} carbamoyOpheny 1] benzamide 



10 



NH 




O 




C26H19CIN4O3 
Exact Mass: 470.1 1 
MdI. Wt.: 470.91 
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This compound was ontained as on of the side product in Example 157. 
MS found for C26H,gClN403 (M+H)*: 471 

5 Example 159 

{4-[2-(aiiiinoinetfayl)phenyl]phenyl}-N-{2-[N-(5-chloro(2-pyridyl))carba]noyl]- 
ph enyl} carboxamide 



A mixture of N-{2-[N-(5-chloro(2-pyridyl))caibanioyl]phenyl}[4-(2- 
cyanophenyl)phenyl] carboxamide (200 mg, 0.442 nrniol, 1.0 equiv.), cobalt chloride 
(86 mg, 0.664 mmol, 1.5 equiv.) and sodium borohydride (50 mg, 1.33 mmol, 3.0 
equiv.) in DMF (15 mL) was stirred at 0 °C to rt for 3 days. The reaction was 

15 quenched with ice cubes, diluted with DCM (100 mL) and filtered through celite. The 
filtrate was washed with saturated aqueous NaHCOs. The organic layer was dried 
over MgS04, filtered, evaporated and HPLC (CIS reversed phase) eluting with 0.1% 
TFA in H2O/CH3CN gave {4-[2-(aminomethyl)phenyl]phenyl}-N-{2-[N-(5-chloro(2- 
pyridyl»carbamoyl]phenyl} carboxamide (87 mg, 43%). MS found for C2«^2,C1N402 

20 (M+H)*: 457. 




C2RH21CIN4O2 

£xacfA4ass: 456.14 
Mol. Wt: 45a92 



10 
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Example 160 



[4-(aminoinethyl)phenyl]-N-{2-[N-(5-cfaloro(2- 
pyridyl))carbainoyl]phenyl}carboxamide 



5 




ExacTMass: 380.10 



HN 



Mol. Wt: 3B0.83 



a 



A mixture of N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]phenyl}(4- 
cyanophenyl)carboxamide (1 g, 2.6 inmol, 1.0 equiv.), cobalt chloride (0.5 g, 3.85 
mmol, 1,5 equiv.) and sodium borohydride (0,295 g, 7.8 mmol, 3.0 equiv.) in DMF 

10 (20 mL) was stirred at 0 '^C to rt for 2.5 hr. The reaction was quenched with ice cubes, 
diluted with ethyl acetate (100 mL) and jBltered through celite. The filtrate was 
washed with saturated aqueous NaHCOj. The organic layer was dried over MgS04, 
filtered, evaporated and HPLC (CI 8 reversed phase) eluting with 0.1% TFA in 
H2O/CH3CN gave [4-(aminomethyl)phenyl]-N-{2-[N-(5-chloro(2- 

15 pyridyl))carbamoyl]phenyl}carboxamide (320 mg, 30%). MS found for 
C20H17CIN4O2 (M+H)^: 381. 

Example 161 

20 N-{2-[N-(5-cliloro(2-pyridyl»carbamoyl]phenyl}{4-[(2-imidazoliD-2- 
ylanimo)metby!]-pheayl}carboxamide 





Mol. Wt.: 448.90 
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A mixture of [4-(aminomethyl)phenyl]-N- {2-[N-(5-chloro(2- 
pyridyl))carbamoyl]phenyl}carboxamide (80 mg, 0.21 mmol), 2-methylthio-2- 
imidazoline hydriodide (77 mg, 0.315 mmol, 1-5 equiv.) and triethyl amine (0.5 mL) 
in 1 mL DMF was stirred at room temperature overnight^ concentrated to dryness and 
5 HPLC (C 1 8 reversed phase) eluting with 0. 1 % TFA in HjO/CHjCN gave N- {2-[N-(5- 
chloro(2-pyridyl))carfoamoyi]phenyl} {4-[(2-imidazolin-2- 

ylamino)methyl]phenyl}caifooxamide (13.5 mg, 15%). MS found for C23H2,ClNfi02 
(M+H)': 449 



Example 162 

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]phenyl}(4-{[(l-inethyl(2-imidazolin-2- 
y]))ammo] methyl} pheDyl)carboxamide 



Step 1: To the boiling solution of 2-methylthio-2-imidazoline hydriodide (1 g, 8.4 
mmol) in methanol (10 mL) was added Mel (0.78 mL, 12.6 mmol, 1.5 equiv.) 
dropwise. The reaction mixture was stirred at reflux temperature for 1 hr, 
20 concentrated and crystallized with ether to give l-methyl-2-methylthio-2-imidazoline 
(1.1 g, 100%). 

MS found for CjHioNaS (M+H)^: 131. 

Step 2: A mixture of [4-(aminomethyl)phenyl]-N- {2-[N-(5-chloro(2- 
25 pyridyl))carbamoyl]phenyl}carboxamide (74 mg, 0.195 mmol), l-methyl-2- 

methylthio-2-imidazoline (25 mg, 0.195 mmol), NEt3 (2 mL) and pyridine (5 mL) 
was stirred at 80 °C overnight, concentrated and HPLC (CIS reversed phase)eluting 
with 0.1% TFA in H20/CH3CN gave N-{2-[N-(5-chloro(2- 
pyridyl))carbamoyl]phenyl} (4- {[(1 -methyl(2-imidazolin-2- 



10 



15 





Mol. Wt: 462.93 
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yl))amino]methyI}phenyl)carboxaniide (52 mg, 65%). MS found for C24H23CIN6O2 
(M+H)*: 463. 

Example 163 

5 

N-{2-[N-(5H:hloro(2-pyridyl))carbamoyl](3-thienyl)}[4-(l-methyI(2.iiiiidazol^^^ 
y l))pheiiyl] carboxamide 



Preparation of methyl 3-[(4-cyanophenyl)carbonylamino]thiophene-2-carboxylate 

A mixture of 4-cyanobenzoyl chloride (LOSOOg, 6.4 mmol), methyl 3- 
15 aminothiophenecarboxylate (l.OOOOg, 6.4 mmol), and triethylamine (1 mL, 7.0 mmol) 
in dichloromethane was stirred at room temperature for 18 hours. The mixture was 
poured into a separatory funnel and washed by 1 N HCl. The organic layers were 
combined, dried over MgS04, concentrated in vacuo, and chromatographed through a 
silica gel colunm to give the title compound 1.6588 g (91%). ES-MS 287 (M+1). 

20 

Preparation of N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)} (4- 
cyanophenyl)carboxamide 

A portion of 2-amino-5-chloropyridine (68,6 mg, 0.5 mmol) was treated with AlMe3 
25 (0.8 mL, 1 .6 mmol), followed by adding the product from step A (160 mg, 0,5 mmol). 
The mixture was stirred at room temperatiu-e for 18 hours. The excess of AlMe3 was 
killed by IN HCl solution. The organic layers were combined, dried over MgS04, 
concentrated in vacuo, and chromatographed through a silica gel colunm to give the 
title compound 0.1528 g (80%). ES-MS 383 (M+1). 




10 
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Preparation of Example 163. 

A mixture of the product from step B (0.1528 g, 0.4 mmol) and EtOH saturated with 
5 HCl was stirred at room temperature for 1 8 hours. The solvent was removed by a 
rotovap. The crude oil was treated with 2 mL N-methylethylenediamine for 2 hours 
until the reaction was complete. Prep HPLC was used to purity the final product. It 

gave 0.1537 g (88%). ES-MS 440(M+1). 

10 Example 164 

{4-[(diniethylammo)iininomethyI]phenyl}-N-{2-[N-(5-chloro(2- 
pyridyl))carbainoyl](3-thieny0}carboxamide 




Example 164 was made by the procedure of Example 163. ES-MS 428(M+1). 
Example 165 

20 4-(N-{2-[N-(5-chloro-2-pyridyl)carbamoyl]-3- 
thienyl}carbamoyl)benzenecarboxaniidme 




Example 165 was made by the procedure of Example 163. ES-MS 400(M+1). 
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Example 166 



N-{2-[N-(5-clUoro(2-pyridyl))carbamoyl](3-thienyI)}[4-(iminopiperidylmethyl> 
phenyl|carboxamide 




Example 166 was made by the procedure of Example 163. ES-MS 468(M+1). 



Example 167 



10 N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}I4- 
(imuiopyrro]idmylmetbyl)-phenyl]carboxainide 




Example 167 was made by the procedure of Example 163. ES-MS 454(M+1). 



15 



Example 168 

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}[4-(iminomorphoIiii-4- 
ylmetfa yl)phenyl]carb oxamide 
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Example 168 was made by the procedure of Example 1 63. ES-MS 470(M+1). 
Example 169 

5 N-{2-[N-(5-chloro(2-pyridyl»carbamoyl](3-thienyl)}[4-(immo-l»4- 
ttaiazaperhydrom-4-ylmethyl)phenyl]carboxamide 




Example 169 was made by the procedure of Example 163. ES-MS 486(M+1). 
Example 170 

[4-(azaperhydroepinyliminomethyl)phenyl]-N-{2-[N-(S-cbloro(2- 
pyridyl))carbamoyi](3-thienyl)}carboxamide 




Example 170 was made by the procedure of Example 163. ES-MS 482(M+1). 

15 
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Example 171 

N-{2-[N-(5-€hloro(2-pyridyl))carbamoyl](3-thienyl)}{4-{immo(2- 
inethylpyrrolidinyl)methyl]phenyl}carboxainide 




a 



S Example 171 was made by the procedure of Example 163. ES-MS 468(M+1). 
Example 172 

N-{2-[N-(5-chloro(2.pyridyI»carbanioy]](3-thienyl)}{4- 
1 0 [imino(metbylamino)metbyl]-pfaenyl}carboxamide 




Example 172 was made by the procedure of Example 163. 
Example 1 73 

15 

N-{2-[N-(5-chloro(2-pyridyl»carbamoyl](3-thienyl)}[4-(3-methyl(3,4^,6- 
tetrabydropyriiiiidiii-2-yl))phenyl]carboxaitiide 
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Example 173 was made by the procedure of Example 163. ES-MS 414(M+1). 
Example 174 

5 N-{2-[N-(5-ch]oro(2-pyridyl))carbamoyl](3-thienyl)}[4- 
((hydroxyamino)iininoinethyl)-phenyl]carboxainide 



Example 174 was made by the procedure of Example 163. ES-MS 416(M+1). 

10 

Example 175 

l-{[4-(N-{2-[N-(5-chloro(2>pyridyl))carbamoyl](3-thienyl)}carbamoy])phenyl] 
iminomethyl}pyiToliduie-2-carboxylic acid 



Example 175 was made by the procedure of Example 163. ES-MS 498(M+1). 




15 
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Example 176 

N-{2-[N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)}[4-(l<inethyl(2-iinidazoliii-2- 
yl))phenyl)carboxainide 




5 Example 176 was made by the procedure of Example 163. ES-MS 484(M+1). 
Example 177 

4-(N-{2-fN-(5-bromo-2-pyridyl)carbamoyll-3- 
thienyl}carbanioyl)benzenecarboxaiiiidine 




Example 177 was made by the procedure of Example 163. ES-MS 444(M+1). 



Example 178 

N-{2-[N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)}[4- 
1 S (iminopy rrolidinyImethyI)pheDyl] carboxamide 
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Example 178 was made by the procedure of Example 163. ES-MS 494(M+1). 
Example 179 

N-{2-[N-(5-bromo(2-pyridyl))carbamoylK3-thienyl)}[4- 
5 (iminopiperidylmetfayl)phenyl]carboxamide 




Example 179 was made by the procedure of Example 163. ES-MS 512(M+1). 
Example 180 

1 0 N-{2-[N-(5-bromo(2-pyridyl))carbainoyl] (3-thienyI)} [4-(iininomorphQliii-4- 
ylinethyl)plienyl]carboxaiiiide 




Example 180 was made by the procedure of Example 163. ES-MS 514(M+1). 

15 
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Example 181 

N-{2-[N-(5-broino(2-pyridyl))carbamoyl](3-thieDyJ)}[4-(iinino-ly4- 
thiazaperhydroui-4-ylinethyl)phenyl]carboxamide 

5 




Example 181 was made by the procedure of Example 163. ES-MS 530(M+1). 
Example 1 82 

10 

N-{3-[N-(5-chloro(2-pyridyl))carbamoyl](2-tliienyl)}[4- 
(iiiiinopyrroHdinylmethyl)phenyl)carboxainide 




a 



1 5 Example 1 82 was made by the procedure of Example 1 63 . ES-MS 45 4(M+ 1 ) . 
Example 183 

N-{3-[N-(5>chloro(2-pyridyI))carbampyl](2-thienyl)}[4-(l-inethyl(2-iiiiidazolin-2- 
20 yl))phenyl]carboxamide 




wo 01/19788 



PCT/USOO/25196 



139 

Example 183 was made by the procedure of Example 163. ES-MS 440(M+1). 
Example 184 

5 

3-[(3-{[4-(2-sulfamoylphenyl)phenyl]carbonyIamino}-2- 
thienyl)carbonylainino]benzenecarboxaiiudine 




10 Example 1 84 was made by the procedure of Example 163 (step A, B, C) followed by 
a final step of trifluoroacetic acid removal of the /-butyl group. 4-(2- {[(tert- 
butyl)amino]sulfonyl}phenyl)benzoyl chloride was used to replace 4-cyanobenzoyl 
chloride in Example 1. ES-MS S20(M+1). 

15 Example 1 85 

N-{2-[N-(5-chIoro(2-pyridyI))carbamoy]l(3-thienyl)}[4-(2- 
5ulfamoylphenyl)phenyl]carboxamide 




20 
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Example 185 was made by the procedure of Example 163 except using 4-(2- {[(tert- 
butyl)amino]sulfonyl}phenyl)benzoyl chloride instead of 4-cyanobenzoyl chloride. 
ES-MS513(M+1). 

5 Example 186 

N- {2-[N-(5-bromo(2-pyridyl))carbamoyl](3-thienyl)} [4-(2- 
sulfamoylpheny1)phenyl]carboxamide 




10 

Example 186 was made by the procedure of Example 185. ES-MS 556(M+1). 
Example 187 

15 N-(5-bromo-2-pyridinylH2-4.[(2. 

aminosulfonyl)phenyl]pbeny]aminocarbonyl)5-methyl-pyrazolcarboxamide. 




Step 1: A solution of 2-amino-5-bromopyridine (0.200 g, 1.16 mmol 1.0 equiv), in 5 
20 mis of methylene chloride, under argon, was treated with trimethylaluminum (0.3 1 2 
mL, 2,0N in hexanes, 4.0 equiv) at room temperature for 30 min. To the solution was 
added ethyl-3-methylpyrazole-5-carboxylate (0.356 g, 2.0 equiv). After 4hrs, the 
volatile was evaporated, and the residue was redissolved into EtOAc, washed with 
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0.5N HCl, 0.2 N KjCOj, and saturated aqueous NaCl. The organic layer was dried 
over Na2S04, filtered, evaporated and purified via flash chromatography on silica gel 
to give N-(5-bromo-2-pyridinyl)-(3-methyl)5-pyrazolecarboxamide (0.160 g, 49%). 
MS found for C|oH9BrN40 (M+H)*: 281, 283. 

5 

Step 2: A solution of N-(5-bromo-2-pyridinyl)-(3-methyl)5-pyrazolecarboxamide 
(0.060 g, 0.213 mmol, 1.0 equiv) in 2 mL of acetonitrile was treated with triphosgene 
(0.063 g, 1.0 equiv) at room temperature for 5min under argon. To the solution was 
added 4-[(2-t-butylaminosulfonyl)phenyl]phenylamine (0.071 g, 1.1 equiv) After 1 hr, 

10 the volatile was evaporated and the residue was redissolved into EtOAc, washed with 
0.5N HCl, 0.2 N and saturated aqueous NaCl. The organic layer was dried 

over Na2S04, filtered, evaporated, purified via flash chromatogrs^hy on silica gel and 
then reacted in 2 mL of trifluoroacetic acid for 16 hrs at room temperature. TFA was 
then evaporated and the residue was redissolved into EtOAc, washed with 0.5N HCl, 

1 5 0.2 N K2CO3, and saturated aqueous NaCl. The organic layer was dried over Na2S04, 
filtered, evaporated, and triturated with diethyl ether to give N-(5-bromo-2-pyridinyl)- 
(2-4-[(2-aminosulfonyl)phenyl] phenylaminocarbonyl)5-methyl-pyrazolcarboxamide 
(0.0024 g, 2%). MS found for C23H,9BrN604S (M+H)*: 555, 557. 

20 Example 1 88 

N-(5-bro]no-2-pyridinyl)-(2-4-[(2-aiiiinosulfonyl)phenyl]phenyIcarbonyIainino)- 
S-fluorophenylcarboxamide. 



Step 1 : A solution of 5-fluoro-2-nitrobenzoic acid (10.0 g, 54 mmol, 1 .0 equiv), 2- 
amino-5-bromopyridine (12.2 g, 1 .3 equiv), in 80 mL of pyridine was treated with 
phosphorous oxychloride (25.3 g, 3.0 equiv) for 30 min. The volatile was evaporated 




25 
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and the residue was redissolved into EtOAc, washed with IN HCl, saturated aqueous 
NaHCOa and saturated aqueous NaCl. The organic layer was dried over Na2S04, 
filtered, and evaporated. The volatile was evaporated, and the product was triturated 
with diethyl ether to give N-(5-bromo-2-pyridinyl)-(2-nitro)-5- 
5 fluorophenylcarboxamide (12.5 g, 68%). MS found for Ci2H7BrFN303 (M+H)^: 340, 
342. 



Step 2: A solution of N-(5-bronio-2-pyridinyl)-(2-nitro)-5-flurophenylcarboxaniide 
(2.0 g, 5.88 nunol, 1,0 equiv) in 30 mL of EtOAc was treated with SnClj ZHjO (5,90 
10 g, 4 equiv) at reflux for 4 h. The volatile was evaporated and the residue was 

redissolved in EtOAc, washed with saturated aqueous NaHCOj and IN NaOH. The 
organic layer was dried over MgS04, filtered and evaporated to N-(5-bromo-2- 
pyridinyl)-(2-amino)-5-fluorophenylcarboxamide (1.79 g, 98%). MS found for 
C.zHjBrFNjO (M+H)^: 310, 312. 

15 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)-5-fluorophenylcarboxamide 
(0.310 g, 1 nunol, 1.0 equiv), 4-[(2-t-butylaminosulfonyl)phenyl]benzoyl chloride 
(0.430 g, 1 .3 equiv), pyridine (2 mL) in 1 0 mL of dichloromethane was stirred at rt 
overnight The volatile was evaporated and the residue was redissolved into EtOAc, 

20 washed with IN HCl, saturated aqueous NaHCOj and saturated aqueous NaCl. The 
organic layer was dried over Na2S04, filtered, and evaporated. The intermediate was 
reacted into 5 mL of trifluoroacetic acid at rt overnight. TFA was then evaporated and 
the product was triturated with diethyl ether, and then with chloroform to give N-(5- 
bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl)phenyl] phenylcarbonylamino)-5- 

25 fluorophenylcarboxamide (120 mg, 2 1 %). MS found for C25H,gBrFN404S (M+H)^: 
569, 571. 



Hxample 1 89 



SO2NH2 
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This compound is prepared according to the procedure described in example 2 with 

the exception of using zinc in acetic acid to reduce nitro-intermediate in step 2. The 
final product was purified by HPLC (CI 8 reversed phase) eluting with 0.5% TFA in 
H2O/CH3CN. MS found for C25H,gClFN404S (M+H)*: 525, 527. 

5 

Example 190 




This compound is prepared according to the procedure described in example 2 with 
10 the exception of using 5-acetamido-2-nitrobenzoic acid as the starting material in step 
1 . The final product was purified by HPLC (CI 8 reversed phase) eluting with 0.5% 
TFA in H2O/CH3CN MS found for C^THzzBrNsOsS (M+H)*: 608. 610. 

Examplg 191 




This compound is prepared according to the procedure described in example 2 with 
the exception of the following step lb performed on the nitro>intermediate &om step 
1 . The final product was purified by HPLC (CI 8 reversed phase) eluting with 0.5% 

20 TFA in H2O/CH3CN MS found for C^^igBrN^O^S (M+H)^: 649, 65 1 . 
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Step lb: A mixture of N-(5-bromo-2-pyridmyl)-(2-nitro)-5-£luorophenyIcaiboxamide 
(0.68 g, 2 mmol, 1.0 equiv), N-methylpiperazine (0.60 g, 3 equiv), and CS2CO3 (1.30 
g, 2 equiv) in 5 mL of dimethylformamide was stirred at 90°C overnight. Ethyl acetate 
was added and washed with HjO. The organic layer was dried over Na2S04, filtered, 
5 evaporated, purified via flash chromatography on silica gel to give N-(5-bromo-2- 
pyridinyl)-(2-nitro)-5-(4-N-methylpiperazine)phenylcarboxamide (0.54g, 65%). MS 
found for C^HigBrNjOa (M+H)*: 419, 421. 




This compound is prqpared according to the procedure described in example 5. The 
final product was purified by HPLC (CIS reversed phase) eluting with 0.5% TFA in 
H2O/CH3CN MS found for C28H2,C1N604S (M+H)*: 573, 575. 

15 

Example 193 



N-(5-bromo-2-pyridinyl)-(2-4-[(2- 

ainmosnlfonyl)phcnyl]phenylaminocarbonylamino)-5-fluorophenylcarboxamide. 

20 




Step 3: A mixture of 4-[(2-t-butylaminosulfonyl)phenyl]phenylamine (0.180 g, 1.2 
equiv), N,N'-disuccinimidyl carbonate (0.154 g, 1.2 equiv), 4-methylmorpholine (0.5 
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mL) in 10 mL of acetonitrile was stirred at rt for 30 min. N-(5-bromo-2-pyridinyI)-(2- 
ainino)-5-fluorophenylcarboxainide (0.155 g, 0.5 mmol, 1.0 equiv) was added and the 
solution was stirred at rt for 3 hrs. The volatile was evaporated and the residue was 
redissolved into BtOAc, washed with IN HCl, saturated aqueous NaHCOs 
5 saturated aqueous NaCl. The organic layer was dried over Na2S04, filtered, and 
evaporated. The intermediate was reacted into 5 mL of trifluoroacetic acid at rt 
overnight. TFA was then evaporated and the product was purified by HPLC (CIS 
reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give N-(5-bromo-2- 
pyridinyl)-(2-4-[(2-aminosulfonyl)phenyl] phenylaniinocarbonylamino)-5- 
10 fluorophenylcarboxamide (0.053 g, 18%). MS found for C25H,9BrFNs04S (M+H)*: 
584, 586. 

Examples 194-195 

1 5 N-(5-b romo-Z-py ridiny l)-(2-(4-aniidmopheny Jcar bonyl)amino)5- 
fluorophenylcarboxamide. 




Example 194 Example 19 5 

Step 1: A mixture of N-(5-bromo-2-pyridinyl)-(2-amino)5-fluorophenylcarboxamide 

(1.24 g, 4 mmoU 1.0 equiv), 4-cyano benzoyl chloride (0.792 g, equiv), and pyridine 

20 (3 mL) in 15 mL of dichloromethane was stirred at rt ovemight. The volatile was 

evaporated and the residue was redissolved into EtOAc, washed with IN HCl, 

saturated aqueous NaHCOa and saturated aqueous NaCl. The organic layer was dried 

over Na2S04, filtered, and evaporated to give N-(5-bromo-2-pyridinyl)-(2-(4- 

cyanophenylcarbonyl)amino)5-fluorophenylcarboxamide (1.14 g, 65%). MS found for 

25 CjoH.jBrFNA (M+H)*: 439, 441 . 

Step 2: A mixture of N-(5-bromo-2-pyridinyI)-(2-(4-cyanophenylcarbonyl)amino)5- 
fluorophenylcarboxamide (1.12 g, 2.56 mmol, 1.0 equiv), hydroxylamine-HCl (0.213 
g, 1.2 equiv), and triethylamine (1 mL) in 15 mL of ethyl alcohol was stirred at 50°C 
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overnight. The volatile was evaporated and the residue was redissolved into EtOAc, 
washed with IN HCl, saturated aqueous NaHCOs saturated aqueous NaCl. The 
organic layer was dried over Na2S04, filtered, and evaporated to give N-(5-bromo-2- 
pyridinyl)-(2-(4-hydroxyamidinophenylcarbonyl)aniino)5-fluorophenylcarboxanude 
5 (compound Example 1 94) (0.84 70%). One third of this material was purified by 
HPLC (CI 8 reversed phase) eluting with 0.5% TFA in H2O/CH3CN to yield 0.20 
grams (71%). MS found for CjoHisBrFNsOj (M+H)*: 472, 474. 

Step 3: A mixture of N-(5-bromo-2-pyridinyl)-(2-(4- 

1 0 hydroxy amidinophenylcarbonyl)amino)5 -fluorophenylcarboxamide (0. 56 g, 1 . 1 9 

mmol, 1.0 equiv) and zinc dust (0.39 g, 5.0 equiv), in 10 mL of acetic acid was stirred 
at it for 45 min. The volatile was filtered and evaporated. The residue was purified by 
HPLC (CI 8 reversed phase) eluting widi 0.5% TFA in H2O/CH3CN give N-(5-bromo- 
2-pyridinyl)-(2-(4-amidinophenylcarbonyl)amino)5-fluorophenyl-carboxamide 

15 (compound Example 195) (0.24 g, 44%). 

MS found for CzoHisBrFNsOj (M+H)^: 456, 458. 

Example 196 

20 N-(5-bromo-2-pyridinyI)-(2-(4-(l-niethyl-2-imadazoliii-2- 
yl)pheny]carbQnyi)aminQ)5-f1uorophenylcarboxamide. 



Step 1 : A stream of HCl(g) was bubbled through a 0°C solution of N-(5-bromo-2- 
25 pyridinyl)-(2-(4-cyanophenylcarbonyl)amino)5-fluorophenylcarboxamide (1.0 g, 2.3 
mmol) in 30 mL of methanol until saturation. The mixture was stirred at rt overnight 
and evaporated. One-fifth of the resulting residue was treated with (2- 
aminoethyl)methylamine (0.10 g) in 10 ml methanol at rt overnight. The solvent was 
removed at reduced pressure and the crude product was purified by HPLC (CIS 
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reversed phase) eluting with 0.5% TFA in H2O/CH3CN to give N-(5-broino-2- 
pyridinyl)-(2-(4-(l-methyl-2-imadazolin-2-yl)phenylcarbonyl)amino)5- 
fluorophenylcarboxamide (0.082 g, 37%). MS found for CzsHjjJBrFNsOjCM+H)*: 496, 
498. 

Examples 197-267 

The following compounds were prepared generally according to the procedure 
described in Example 196. 




MS(M+H): MS(M+H): MS (M+H): MS{M+H): 

510.512 539,541 526,528 524,526 

Example 197 Example 198 ExamplC 199 E mple 2QQ 
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crt 




MS(Mtfi): 
466,468 




MS (M+H): 
440, 442 



MS (M+H): 
482,484 



MS (M+H): 
480, 482 



Example 201 



Example 202 



RyampTe 203 



Example 204 




MS (M+H): 
452,454 




MS (M+H): 
412,414 




MS (M+H): 
452,454 




MS (M+H): 
412,414 



Example 205 



Example 206 



Example 207 



Example 208 




MS (M+H): 
466, 468 




MS (M+H): 
440,442 



MS (M+H): 
482, 484 



MS (M+H): 
480, 482 



Example 209 



Example 210 



Exan:ple21 1 



Exanyle212 
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MS (M+H): 
498, 500 




MS (M+H): 
495, 497 



H2N' 




MS (M+H); 
430, 432 



MS (M+H): 
458, 460 



Example 213 



Example 214 



Exanryle215 



Example 216 




MS (M+H): 
516,518 




MS (M+H): 
513,515 



MS (M+H): 
548. 550 



MS (M+H): 
530. 532 



Example 217 



Example 218 



Exanyle219 



Example 220 




a 

MS (M+H): 
426.428 




MS (M+H): 
428, 430 





MS (M+H): 
426, 428 



MS (M+H): 
428, 430 



Exanyle 221 



Example 222 



)Exainplg223 



Exanryle 224 
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MS (M+H): MS (M+H): 

452, 454 498, 500 



Example 227 Example 228 




MS (M+H): MS (M+H): MS (M+H): 

560. 562 544, 546 542, 544 




MS (M+H): 
452, 454 



Example 225 




MS(M4H): 
528, 530 



Example 229 




MS (M+H): 
474, 476 




MS (M+H): 
470,472 



Example 226 



Example 230 




MS (M+H): 
490,492 



Example 231 




MS (M+H): 
456,458 



Example 232 




MS (M+H): 
472,474 



Example 233 



Example 234 



Example 235 



Example 236 
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MS(MfH): MS(M+-H): MS(M+-H): MS(M+-H): 

488,490 502.504 514,516 514,516 

ExaCTyle237 Example 238 Exampls 239 Example 240 




MS(M+H): MS(M+H): MS(M+H): MS(M+H): 

470,472 484,486 482,484 496,498 

Example 241 Exanple 242 Exainplg243 E?canplg 244 





MS(M+H): 
484,486 



Exanple 245 



MS(M+H): 
498, 500 

Example 246 



MS (M+H): 
470. 472 

Example 247 



HP 



MS (M+H): 
500, 502 

Exarryle 248 
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MS (M+H): 
510. 512 



MS (M+H): 
542,544 



MS (M+H): 
526.528 



MS (M+H): 
524. 526 



Example 249 



Example 250 



Example 251 



Example 252 




MS (M+H): MS (M+H): 

444, 446 446, 448 

Example 257 Example 258 
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Example 259 

N-{2- [N-(5-broino(2-py ridy l))carb amoy l]-4^-d imethoxyphenyl} (4- 
cyanophenyl)carboxainide 



OMe 




O 



To a solution of 4,5-dimethoxy-2-nitrobenzoic acid (2.2gm, lOmmol) and 2-amino-5- 
bromopyridine (2.4gm, 14imnoi) in anhydrous pyridine {50mL) at 0°C was added 
POClj (1.9niL, 20mmol). After stirring at room temperature for 30min, the reaction 
10 was complete. The mixture was concentrated and diluted with EtOAc (200mL). The 
organic solution was washed with brine, dried and evaporated to give intermediate 
compound 1 (S.Ogm, 80%). MS found for C,4Hi2BrN305 (M+H)*: 382.00, 383.95. 

A mixture of intermediate compound 1 (320mg, 0.83mmol) and SnCl2-2H20 (900mg, 
15 4.0mmol) in EtOAc (lOmL) was refluxed for 1 hour. Reduction completed. The solid 
was filtered through a celite bed. The filtrate was diluted with EtOAc (50mL), and the 
red solution was washed with IN aq. NaOH solution (x3) and brine, dried and 
ev^orated to give intermediate compound 2 (230mg, 78%). MS found for 
Ci4Hi4BrN303 (M+H)"^: 352.00, 354.05. 

20 

To a solution of intermediate compound 2 (200mg, 0.57mmol) in a mixture of 
pyridine (3mL) and DCM (lOmL) was added 4-cyanobenzoyl chloride (140mg, 
0.85mmo1). Precipitate formed immediately and the reaction was complete. The solid 
was collected by filtration and washed with DCM. After drying in vacco, the titled 
25 compound was obtained as a yellow solid in 70% yield (190mg). MS found for 
C2jHnBrN404 (M+H)^: 481.00, 483.00. 
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Example 260 

(4,5-diinethoxy-2-{[4-(l-methyl(2-iinidazoUn-2- 

yl))phenyl]carbonylainino}phenyl)-N-(5-bromo(2-pyridyl))carboxaiiiide 

5 

OMe 




O 



To a solution of compound obtained in Example 259 (lOOmg, 0,20mmol) in 10% 
EtjN/pyridine (lOmL) at 0°C was bubbled dry HjS gas to saturation. The mixture was 
stirred at ambient temperatures overnight, and the conversion was complete. The 

10 solvent was removed to dryness, and the residue was suspended in anhydrous acetone 
(lOmL), followed by addition of Mel (ImL). The reaction mixture was refluxed for 1 
hour. The solvent was removed by rotary evaporation. To the residue was added 
anhydrous MeOH (lOmL) and N-methylethylenediamine (ImL). The resulting 
mixtiu-e was refluxed for 1 hour, concentrated and subjected to RP-HPLC purification 

1 5 to give the title compound. MS found for C25H24BrN504 (M+H)*: 538. 1 , 540. 1 . 

Example 261 

4-(N-{2-[N-(5-bromo(2-pyridyl))carbamoyl]-4,5-dimethoxyphenyi}carbamoyl)- 
20 benzenecarbcxamidine 



OMe 




o 



The title compound was obtained fiom the Example 259 compound according to fhe 
procedure described in Example 2. MS found for C22H2oBrN504 (M+H)^: 498.1, 
25 500.0. 
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Example 262 

N-(5-chloro(2-pyridyl)){2-[(4-cyanophenyl)carbonylamino]-5*methoxyphenyl} 
5 carboxamide 



OMe 




O 



This compound was obtained from 5-methoxy-2-nitrobenzoic acid and 2-amino-5- 
chioTO-pyridine according to the procedure described in Example 259. MS found for 

10 C2JH15CIN4O3 (M+H)^: 407.0. 

Example 263 

N-(5-chloro(2-pyridyl))(5-methoxy-2-{[4-(l-methyl(2-iniidazolm-2-yl))phenyl]- 
1 5 carbonylamino} phenyl)carboxamide 



' OMe 




O 



To the suspension of the compound Example 262 (lOOmg) in a mixture of anhydrous 
MeOH (5mL) and BtOAc (5mL) at 0°C was bubbled anhydrous HCl gas to saturation. 

20 The mixture was stirred at ambient temperatures overnight. The conversion 

completed. The solvent was evaporated to dryness. The residue was dissolved in 
anhydrous MeOH (lOmL), followed by addition of N-methylethylenediamine (ImL). 
The resulting mixture was refluxed for 1 hour, concentrated and subjected to RP- 
HPLC purification to give the title compound 263. MS found for C24H2ZCIN5O3 

25 (M+H)^: 464. 
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Example 264 

4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4- 
inethoxyphenyl}carbamoyl)benzene-carboxaiiiidine 



OMe 




The title compound was obtained fiom the Example 262 compound by procedures 
according to Example 262. MS found for CjiHigClNjOa (M+H)^: 424. 

Example 265 

10 

N-(5-chloro(2-pyridyl))[2-({4- 

[imino(niethylamino)inethyl]phenyl} carbonylaiiimo)-5- 
methoxyphenyl]carboxamide 



OMe 




15 

The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4- 
cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide and methylamine 
according to the procedure described in Example 262. MS found for C22H20CIN5O3 
(M+H)^: 438. 
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[2--({4-[((liinethyIaiiimo)iminomethyl]phenyl}carbonylainino)-5-inethoxyphenyl]- 
5 N-(5-chloro(2-pyridyl))carboxamicle 



OMe 




The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4- 
cyanophenyl)carbonylainino]-S-methoxyphenyl}carboxamide and dimethylamine 
10 according to the procedure described in example 263. MS found for C23H22C1N503 
(M+H)^: 452. 



Example 267 



15 N-(5-chloro(2-pyridyl))(2-{[4-(iminopyrroIidinyIniethyi)phenyl]carbonylaiiiino} 
5-methoxyphenyl)carboxamide 

OMe 




O 



The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4- 
cyanophenyl)caTbonylaniino]-5-methoxyphenyl}carboxamide and pyrrolidine 
20 according to the procedure described in Example 263. MS found for C2SH24CIN5O3 
(M+H)^: 478. 
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Example 268 

N-(5-chloro(2-pyridyl))(2-{[4-(iininopipeii(lyIinethy])pheny]]carbonylainlno}-5- 
5 methoxyphenyQcarboxamide 



OMe 




The title compound was obtained from N-(5-chloiD(2-pyridyl)){2-[(4- 
cyanophenyl)carbonylamino]-S-methoxyphenyl}carboxamide and piperidine 

10 according to the procedure described in Example 263. MS foimd for CjgHjeClNsOa 
(M+H)"^: 492. 

Example 269 

1 5 N-(5-chloro(2-py ridyI))(2-{ [4-(iiiiinomorpholiii-4- 

ylmethyl)phenyl]carbonylamm}-5-inethoxyphenyl)carboxamide 



OMe 




The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4- 
20 cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide and morpholine 

according to the procedure described in Example 263. MS found for C2SH24CIN5O4 
(M+H)^: 494.1. 
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Example 270 



N-(S-chloro(2-py ridyl))(2-{ [4-(i]nino-l ^-thiazaperhydroin-4- 
5 ylinethyl)phenyl]carbonylamino}-5-methoxyphenyl)carboxaiiude 



OMe 




a 



o 



The title compound was obtained from N-(5-chloro(2-pyridyl)){2-[(4- 
cyanophenyl)caibonylamino]-5-methoxyphenyl}carboxamide and thiomoipholine 
10 according to the procedure described in Example 263. MS found for C25H24CIN5O3S 
(M+H)^: 510. 

Example 271 

15 (2-{[4-(ainino(hydroxyiiiiino)meUiy])phenyl]carbonylainino}-5-methoxyphenyI)- 
N-(S-chloro(2-pyridyI))carboxamide 



To a suspension of compound N-(5-chloro(2-pyridyl)){2-[(4- 
20 cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide (150mg) in EtOH 
(lOmL) was added hydroxyamine hydrochloride (80mg) and EtjN (200fiL). The 
mixture was stirred at 60°C overnight and the reaction was complete. The solvent was 
evirated and the crude material was purified by RP-HPLC to give the title 
compound. MS found for C2,H,8C1N504 (M+H)^: 440.1. 



OMe 




o 
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Example 272 

N-(5-bromo(2-pyridy])){2-[(4-cyanophenyl)carbony]a]iimo]-5- 
S inethoxyphenyl}carboxamide 



OMe 




O 



This compound was obtained from 5-methoxy-2-nitrobenzoic acid and 2- 
amino-S-bromo-pyridine according to the procedure described in Example 259. MS 
found for CjiHisBrN^Oj (M+H)"^: 451.00, 453.00. 

10 

Example 273 

N-(5-bromo(2-pyridyl))(5-methoxy>2-{[4-(l-methyl(2-imidazoUn-2- 
yl))pheiiyl]carbonyIaniuio}phenyI)carboxaiiiide 

15 



OMe 




O 



The title compound was obtained according to the procedure described Example 263. 
MS found for C24H22BrNj03 (M+Hf: 508, 510. 
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Example 7-1^ 

4-(N-{2-[N-(5-bromo(2-pyridyl))carbamoyl]-4- 
5 inethoxyphenyl}carbamoyI)benzenecarboxaiiiidi]ie 



OMe 




O 



The title compound was obtained according to the procedure described in Example 
263. MS found for C2,H,8BrN503 (M+H)^: 468.05, 470.00. 

10 

Example 275 

N-(5-bromo(2-pyridyI))[2-({4- 

[imino(inethy]aiiiino)methyl]p]ienyl}carbonylamino)-5- 
IS methoxyp]ieDyl]carboxaiiiide 



OMe 




O 



The title compound was obtained according to the procedure described in Example 
263. MS found for CyijoBrNjO^ (M+H)^: 482. 484. 

20 
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Example 276 

[2-({4-[(dimethylamino)immomethy]]phenyl}carbonylainino)-5-methoxyplienyl]- 
S N-(5-b roino(2-py ridy I))carboxaii]ide 



OMe 




O 



The title compound was obtained according to the procedure described in Example 
263. MS found for C^jH^^BrNjOa (M+Hf : 496.1, 498.1. 

10 

Example 277 

N-(5-cliloro(2-pyridyl))(2-{[4-(iniinopyrrolidtnylmethyl)phenyl]carbonylaniino} 
5-niethoxypbenyl)carboxamide 

15 



OMe 




O 



The title compound was obtained according to the procedure described in Example 
263. MS found for C^Hj^BrNsOa (M+H)^: 522, 524. 
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Example 278 

N-( N-(5-bronio(2-pyridyI))(2-{[4- 
5 (iminopiperidylmethyl)phenyl]carbonylainino}-5-inethoxyphenyl)carboxainide 



OMe 




The title compound was obtained according to the procedure described in Example 
10 263. MS found for CaeHjeBrNjOa (M+H)"^: 536.1, 538.1. 

Example 279 

N-(5-bromo(2-pyridyl))(2-{[4-(iininoinorpholui-4- 
1 5 ylmet]iyl)phenyl]carbonylamino}-S-methoxyphenyl)carboxaniide 



OMe 




O 



The title compound was obtained according to the procedure described in Example 
263. MS found for C25H24BrNs04 (M+Hf : 538.1, 540.1. 
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Example 280 

N-(S-bromo(2-pyridyI))(2-{[4-(imino-l,4-thiazaperhydroi]i-4- 
S y]methyl)phenyI]carbonylammo}-5-methoxyphenyl)carboxaniide 



OMe 




The title compound was obtained according to the procedure described in Example 
263. MS found for C25H24BrN503S (M+H)*: 554.1, 556.05. 

10 

(2-{[4-(amino(hydroxyimmo)methyl)phenyl]carbonylammo}-5-methoxyphenyl)- 
N-(5-broino(2-pyridyl))carboxainide 

15 



OMe 




O 



The title compound was obtained according to the procedure described in Example 
270. MS found for C2,H,jBrN504 (M+H)^: 484.1, 486.0. 
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Example 282 

N-(5-chloro(2-pyridyI)){6-[(4-cyanophenyI)carboiiylaiiiino]-3- 
5 hydroxyphenyl}carboxamide 



OH 




O 



To a suspension of compound N-(5-chloro(2>pyridyl)){2-[(4-cyanophenyl)- 
caibonylamino]-5-methoxyphenyl}caiboxamide (500mg, 1.2mmol) in DC!M (lOOmL) 

10 at -78°C was added BBr^ (2mL). The mixture was stirred at ambient temperatures for 
72 hours. The solid was collected by filtration and was washed by DCM and water, 
dried under vacuum. The filtrate was concentrated and extracted with EtOAc. The 
organic extract was washed with brine, dried and evaporated. The resulting solid was 
combined with the solid obtained from filtration to give the title compound. Total 

15 yield is 90% (430mg). MS found for C2oH,3ClN403 (M+H)^: 393.0. 

Example 283 

ethyl 2-{3-[N-(5-chloro(2-pyridyl))carbamoyl]-4-[(4- 
20 cy anopheny l)carbonylainino]-phenoxy} acetate 




To a mixture of compound N-(5-chloro(2-pyridyl)) {6- [(4-cyanophenyl)- 
carbonylamino]-3-hydroxyphenyl}carboxamide (50mg, 0.13mmol) and CszCOj 
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(83mg» 0.2Snunol) in DNfF (ImL) at room temperature was added ethyl bromoacetate 
(15|j.L, 0.13mmol). The mixture was stirred for 1 hour before diluted with EtOAc 
(20mL) and water (lOmL). The organic layer was washed with brine dried and 
evaporated to give 70mg of the crude compound, which was used without farther 
5 purification. MS found for C24H,9C1N405 (M+H)^: 479.0. 

Example 284 

methyl 2-[4-({4-[(dimethylammo)imuiomethyI)pbenyl}carbonyIammo)-3-[N-(5- 
1 0 chloro(2-py ridy l))carb amoyl]phenoxy] acetate 




o 



The title compound was obtained according to the procedure described Example 263. 
MS found for C25H24CIN5O5 (M+H)": 510.1. 

15 

Example 285 

(6-{[4-(amino(hydroxyimino)methyI)phenyI]carbonylamino}-3-hydroxyphenyl)- 
N-(5-chIoro(2-pyridyl))carboxamide 

20 



OH 




O 

The title compound was obtained according to the procedure described in Example 
270. MS found for CjoHisdNjO^ (M+Na)^: 448.0. 
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Example 286 

4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyl]-4-bydroxyphenyl}carbamoyl)- 
benzenecarboxamidine 

5 



OH 




O 



The title compound was obtained according to the proceduie described in Example 
282. MS found for QoHifiClNsOjCM+H)^: 410.1. 

10 Example 287 

4-(N-{2-[N-(5-chloro(2-pyridyl))carbamoyI]-4-hydroxyphenyl}carbamoyl)- 
benzenecarboxamidine 




o 

15 

To a solution of Example 284 (lOmg) in MeOH (ImL) was added SOjiL of IN aq. 
LiOH solution. The mixture was stirred for 1 hour and purified by RF>HPLC to give 
the title compound. MS found for C24H22C1J4505 (M+H)^: 496. 

20 Without fiirther description, it is believed that one of ordinary skill in the art can, 

using the preceding description and the illustrative examples, make and utilize the 
compounds of the present invention and practice the claimed methods. It should be 
understood that the foregoing discussion and examples merely present a detailed description 
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of certain preferred embodiments. It will be apparent to those of ordinary skill in the art 
that various modifications and equivalents can be made without departing from the spirit 
and scope of the invention. All the patents, journal articles and other documents discussed 
or cited above are herein incorporated by reference. 



wo 01/19788 



PCT/USOO/25196 



169 



WHAT IS CLAIMED IS: 

1 . A compound of the following formula : 

A-Q-D-E-G-J-X 

wherein: 
S A is selected from: 

(a) C.-Q-alkyl; 



0>) C3-Cg-cycloalkyl; 

10 (c) -N(R\R\ N(R',R^)-C(=NR>, N(R',R')-C(=NR')-N(R^)-, R*- 

C(=NR>. R'-C(=NR^)-N(R'*)-; 

(d) phenyl, which is independently substituted with 0-2 R substitutuents; 

IS (e) naphthyl, which is independently substituted with 0-2 R substitutuents; 

and 

a monocyclic or fused bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
selected from N, O and S, and wherein the ring system may be 
20 substituted with 0-2 R substitutuents; 



R is selected from: 

H. halo. -CN. -C02R^ -C(=0).N(R', R^), -(CH2)„-C02R^ -(CHj)^- 
C(=0)-N(R\ R^), -NOj, -SO,N(R», R^'), •SO^.R', -(CH2)„NR'R^ -(CHJ^- 

25 C(=NR^)-R' , -(CH2)„-C(=NR^)-N(R^ ,R^), -(CH J,-N(R^)-C(=NR0-N(R^R^), - 

(CHa),J>JR^- group appended to a 3 to 6 membered heterocyclic ring containing 
from 1-4 heteroatoms selected fix>m N, O and S, -C,^alkyl, -Ca-salkenyl, -Cj. 
galkynyl, -Ca^gCycloalkyl, -Co^alkylC3.8cycloalkyI, -CFj, -OR^, and a 5-6 
membered heterocyclic system containing from 1-4 heteroatoms selected from 

30 N, O and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may 

be independently replaced with a member selected from the group consisting 
of halo, -C,-C4-alkyl, -C,^alkyl-CN. -Cz^alkenyl. -C2.6alkynyl, -C3.8Cycloalkyl, 
-Co^alkylC3.8cycloalkyl and -NOj; 
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m is an integer of 0-2; 

R', R^, R^ and R'^ are independently selected fiom the group consisting of: 

H, -OR^ -N(-R*, -R*), -C.^alkyl, .C2.6alkenyl, -C2.6alkynyl, -C3.8cycloalkyl, 
5 -Co^alkylC3.8cycloalkyl, -Co^alkylphenyl and -C,^alkylnaphthyl, wherein from 

1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
may be independently replaced with a member selected from the group 
consisting of halo, -Ci^alkyl, -C2.6alkenyl, -C2.(ialkynyl, -C3.8cycloalkyl, 
-C^alkylC3.gCycloalkyl, -CN, and -NOj; or 

10 

R' and R^, or R^ and R^ taken together can form a 3-8 membered cycloalkyl or 
a heterocyclic ring system, wherein the heterocyclic ring system may have 
from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
from 1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen 
15 atoms on the heterocyclic ring system may be independently replaced with a 

member selected from the group consisting of halo, C,-C4-alkyl, -CN -C,. 
^alkyl, -Ca^alkenyl, -C2^alkynyl, -C3.gCycloalkyl, -Co^alkylC3.8cycloalkyl and - 
NO2; 

20 R^ and R^ are independently selected from the group consisting of: 

H, -Cj^alkyl, -Cj.galkenyl, -C2^alkynyl, -Cg.gCycloalkyl, -Co^alkylCj. 
scycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 

25 halo, -Cj^alkyl, -C^-ealkenyl, -Cj^alkynyl, -Cj^cycloalkyl, -Co-^alkylCj. 

gcycloalkyl, -CN, and -NOj; or 

R^ and R^ taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
30 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from 

1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 
on the heterocyclic ring system may be independently replaced with a member 
selected from the group consisting of halo, -C,-C4-alkyl, -CN -C,^alkyl, -Cj. 
^alkenyl, -C2.6alkynyl, -C3.gCycloalkyl, -Co^alkylCa^cycloalkyl and -NO2; 



35 



wo 01/19788 



PCT/USOO/25196 



171 

Q is a member selected fix>m the group consisting of: 

a direct link, -CH^-, -C(=0)-, -0-, -N(R')-, -N(R')CH2-, - CHsNCR') - 
C(-NR')-. -C(=0)-N(R>, -N(R')-C(=0>. -S-, --SO-, -SO^-, -S02-N(R> and - 
N(R')-S02-; 
5 R^ is selected from: 

H, -C,^alkyl, -Cj^lkenyl, -C2^a\kynyl, -Cj^cycloalkyi, -Co^alkylCj. 
gcycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
10 halo, -C,^alkyl, -C2.6alkenyl, -C2.6alkynyl, -Cj^cycloalkyl, -Co^alkylCj. 

gCycloalkyl, -CN, and -NOjJ 



D is a direct link or is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R'" substitutuents; 
1 5 (b) naphthyl, which is independently substituted with 0-2 R'° 

substitutuents; and 

(c) a monocyclic or fused bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
selected from N, O and S, and wherein the ring system may be 
20 subsituted from 0-2 R'" substitutuents; 

R'" is selected from: 

halo, -Ci^aUcyl, -Cj^alkenyl, -Cj galkynyl, -Ca.gcycloalkyl, -Co^alkylCj. 
gCycloalkyl, -CN, -NO^, -(CH2)„NR^^R^^ -iCH^XCO^^R^ -(CH2)„CONR'''R'% 

25 -SOzNR^'R^*, -SOzR^". -CF3, -OR^, and a 5-6 membered aromatic heterocyclic 

system containing from 1-4 heteroatoms selected from N, O and S, wherein 
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
independently replaced with a member selected from the group consisting of 
halo, -Cj^alkyl, -Cj^alkenyl, -C2.6alkynyl, -Cj^gCycloalkyl, -Co^alkylCj. 

30 gcycloalkyl. -CN and -NOj; 

R^ and R^' are independently selected from the group consisting of: 

H, -Ci^alkyl, -Cj^alkenyl, -Cj-galkynyl, -Cj^gCycloalkyl, -Co^alkylCj. 
gCycloalkyl, -Co^alkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 
35 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
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independently replaced with a member selected from the group consisting of 
halo, -C,^alkyl, -Cj ^alkenyl, -C2.6alkynyl, -C3.8cycloalkyl, -Co^alkylCj. 
gcycloalkyl, -CN and -NO2; 

5 n is an integer of 0-2; 

E is a direct link or a member selected from the group consisting of: 

-C,.2-alkyl-, -S-, -SO-, -SO^. -Co.,-alkyl-C(=0), -Co.ralkyl-C(=0)-N(-R')- 
Co.ralkyl-, -Co.ralkyl-N(-R')-C(=0)-Co.,-alkyl-. -N(-R*)-C(K))-N(-R> and 
10 -Co.,-alkyl-N(-R*)-; 

R* is a member selected from the group consisting of: 

H; -C,^-alkyl; -C„-alkylaryl; -Co^-alkyl-heteroaryl; -C,^-alkyl-C(=0)-OH, 
-C,^-alkyl-C(=0)-0-CM-alkyl, and -C,^-alkyl-C(=0)-N(-R^^ -R^^); 

15 

R^^ and R^** are each a member independ^tiy selected from the group consisting of: 
H, -C,^-alkyl, -C(M-alkyl-aryl; -Co^-alkyl-heterocyclic group, and R^** and R^^ 
together with the N atom to which they are attached can form a 5-8 membered 
heterocyclic ring containing 1-4 h^roatonis selected from N, O and S, 
20 wherein the heterocyclic ring may be substituted with 0-2 R**' groups; 

R'" is a member selected from the group consisting of: 

Halo; -C,^-alkyl; -CN. -NO^; -C(=0)-N(-R^, -R^O; -C(=0)-OR^; 
-(CH2),-N(-R'% -R'"); -S02-N(-R'^ -R'*^); -SOjR'^ -CF3 and -(CHjVOR'"; 

25 

R^'^ and are each independently a member selected from the group consisting of: 
H; -C,^-alkyl and -Ci^-alkyl-aryl; 

q is an integer of 0-2; 

30 

G is a member selected from the group consisting of: 

(a) Cj-alkenyl or C3.g-cycloalkenyl, wherein the alkenyl and cycloalkenyl 
attachment points are the alkenyl carbon atoms and wherein the -Cj- 
alkenyl or -Cj^-cycloalkenyl are substituted with 0-4 R^*" groups; 

35 
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(b) a phenylene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R'*^ groups; 



(c) a 3-8 membered a saturated, partially unsaturated or aromatic 

5 monocyclic- heterocyclic ring system containing 1-4 heteroatoms 

selected from N, O and S, wherein 0-2 ring atoms of the heterocyclic 
ring may be substituted with 0-4 R*** groups; and, 

(d) an 8-10 membered fused heterocyclic bicyclic ring system, containing 
1-4 heteroatoms selected from N, O and S, wherein 0-2 ring atoms of 

1 0 the fused bicyclic ring system may be substituted with 0-4 R^"* groups; 



R is a member selected from the group consisting of: 

H, halo; C,^-alkyl, carbocylic aiyl. -CN; -NO^; -(CH2)o^-NR"*R'''; 
-SOjNR'^'^ -SOjR''^; -CF3; -(CHJo^-OR'^; -0-(CH2),^0R'^ -O-CCHj),. 
15 ,-C(=0)-0-R"; 

.0-(CH2),^-C(=0)-N(R"JEI^O;-N(R^XCH2),^-OR"; 
-N(R^")-(CH2),.s-N(R^^R^^); -C(=0)-N(R".R^); 

-N(R^=)-(CH2),^-C(=0)-N(R^^R^«'); -N(-(CH,),.,-0R^^)2; -N(R^").(CH,),.,-0R''*; 
-N(R'")-C(=0)-R"; -N(R'')-S02-R"; -(CH2WC(=0)-0-R'^ -(CH2)o. 

20 ,-C(=0)-N(R^Jl"); -(CH2)o.rC(=NR^')-N(R",R*'); -(CH2)o.,- 

N(R^")C(=NR^^)-N(R^^R'**); a -(CH2)o^-N(R^^)C5.6 membered saturated, 
partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, O and S, and a -(CH2)o^~^~6 membered saturated, partially 
unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms selected 

25 from N, O and S; 

R^", R^^, R^"* and R** are each independently a member selected from the group 
consisting of: 

H, C,^s-alkyl and C,.s-alkylaryl, -CN; -NO2; carbocylic aryl, -CN; -NO2; or 

30 

R^** and R^** taken together with the N atoms they are independently attached 
form a 5-7 membered saturated, partially unsaturated or aromatic heterocyclic 
ring; or 
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and taken together with the N atom to which they are attached form a 
5-8 membered saturated, partially unsaturated or aromatic heterocycUc ring 
containing 1-4 heteroatoms selected from N, O and S; 

5 J is a direct link or is a member selected from the group consisting of: 

-N(-R')-C(=0>; -C(=0)-N(-R')-; -0-; -S-; -SO-; -SO^-; -CH2-; -N(-R')-; and 
-N(-R^-S02-; 

is a member selected from the group consisting of; 
10 H; -Ci^-alkyl; -C<M-alkyl-caibocyclic aryl; -(CH2)o-»-5-6 membered saturated, 

partially unsaturated or aromatic heterocyclic ring containing 1-4 heteroatoms 
selected from N, O and S; -(CH2),^-C(=0)-0-C,^-alkyl; and -(CH2),. 

,-C(=0)-N(R**.R**); 

1 5 R*^ and R^ are each a member independently selected from the group consisting of: 
H and -C,^-alkyU 

X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R** groups; 



20 



25 



(b) naphthyl substituted with 0-3 R^^ groups and 

(c) a 6-membered aromatic heterocyclic ring system containing 1-3 N 
atoms and having 0-3 ring atoms substituted with 0-3 R'* groups; and 

(d) an 8-10 membered fused aromatic heterocyclic bicyclic ring system 
containing 1-4 heteroatoms selected from N, O and S and 0-3 ring 
atoms of die frised heterocyclic bicyclic ring system are substituted 
with 0-3 R'* groups; 



30 



R'*' is a member independently selected from the group consisting of: 
Halo; CFj; -C,^-alkyl; carbocyclic aryl; -Co.2-alkyl-CN; -O-R^*; 
-Co.2-alkyl-C(=0)-0-R'^ -Q.^- alkyl-C(=0)-N(R'% R^'); -C^j-alkyl-NO^; 
-Co.2-alkyl-N(R2% R'^; -Co.2-alkyl-S02-N(R'', R'*=); -Co.2-alkyl-S02-R'^ 
35 trihaloalkyl; -0-Co.2-alkyl-0-R^"; -Co.2-alkyl-0-R*; -0-C,^-alkyl- 
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C(=0)-N(R^ R^y, -0-CM-alkyl-C(=0)-OR^; -Co.2-alkyl-N(R^)-C(=0)-R'*; 
-Co.2-alkyl-N(-R''=)-S02-R''=;-CH2-N(R2*)-C(=0)-R'= ;-CH2-N(R'^)-S02-R'% 
-(CH^WNR^Tl^n -C(=0)-N(R^R^'); -N(-(CH2),^-OR''=)2; -N(R^^)-(CHj),. 
6-OR^; -N(R*<*)-C(-0)-R^ -N(R'>S02-R'*^; -C(=N(R"'))-N(R'%R'^; and a 
5 -(CH2)o.6-5-6 membered saturated, partially unsaturated or aromatic 

heterocyclic ring containing 1-4 heteroatoms selected firom N, O and S; 

R^ and R^ are each independently a member selected from the group consisting 

H; -C,^-alkyl; -Ca.2-alkyl-0-R'«; -Co.2-alkyl-N(-R'«, -R'«);-C,. 
4-alkyl-carbocyclic aryl; -C,^-alkyl-heterocyclic; and R*° and R^, or R^* and 
R^*' together with the N atom to which they are attached can form 5-8 
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0-2 R'^ groups; 

md R^^ are indepedently a member selected from the group of: 

H; halo; -C,^-alkyl, a carbocyclic aryl group ; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(=O)-N(R^0R''«; -C(=0)-OR^^; -NO2; 
-(CHjVNR'^R'**; -SOjNR'^R''*; -SO^R'*; -CF,; and -(CH2)pOR'»; 

an integer of 0-2; 

R^^ and R'^^ are each independently selected from the group consisting of: 
H; Cj^-alkyl and -Co^-alkyl-carbocyclic aryl; 

25 

and all pharmaceutically accq>table isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 



10 



15 



R^^ 
of: 



R'«a 



20 



p IS i 



2. A compound of claim 1, wherein: 
30 A is selected from: 

(a) CrC^-alkyi; 



(b) Cj-Ca-cycloalkyl; 



wo 01/19788 PCT/USOO/25196 

176 

(c) -N(R',R^), N(R^R'>-C(=NR>, N(R',R>C(=NR')-N(R^)-. R»- 
C(-NR')-. R'-C(=NR')-N(R*)-; 



5 



and 



(d) phenyl, which is independently substituted with 0-2 R substitutuents; 



(e) naphthyl, which is independently substituted with 0-2 R substitutuents; 



(£) monocyclic or fused bicyclic heterocyclic ring system having from 5 to 
10 10 ring atoms, wherein 1-4 ring atoms of the ring system are selected 

from N, O and S, and wherein the ring system may be substituted with 
0-2 R substitutuents; 



R is selected from: 

15 H, halo, -CN, -C02R', -C(=0)-N(R', R^), -(CH2)„.C02R\ -(CHJ„- 

C(=0)-N(R'. r2), -NOj, -SO^NCR', R^). -S0JR.\ -{CH^X^NR'K^ -(CH2)„- 
C(=NR^)-R^ -(CH2),-C(=NR^)-N(R»,R^), -(CH2)^-N(R^)-C(=NR^)-N(R',R^), - 
(CH2)mNR'- group attached to a 3-6 membered heterocylic ring having from 1 
to 3 heteroatoms selected from the group consisting of N, O and S, -Ci^alkyl, 

20 -C2.6alkenyl, -Cj^calkynyl, -C3.8cycloalkyl, -Co^alkylC3.8cycloalkyl, -CFj, -OR^ 

and a 5-6 membered heterocyclic aromatic or partially saturated system, 
including imidazoline, containing from 1-4 heteroatoms selected from N, O 
and S, wherein from 1-4 hydrogen atoms on the heterocyclic system may be 
independently replaced with a member selected from the group consisting of 

25 halo, -methyl. -C2-C4-alkyl, -CN, -C2.fialkenyl, -Cj^alkynyl. -C3.8cycloalkyl, 

-Co^alkylCj^cycloalkyl and -NO2; 



m is an integer of 0-2; 



30 R\ R^, R' and R'* are independently selected from the group consisting of: 

H, -OR'. -N(-R', -R*). -Cj^alkyl, -C2.6alkenyl. -C2.6alkynyl, -Ca^cycloalkyl. 
-Co^alkylC3.gCycloalkyl, -Co.4alkylphenyl and -Co^alkylnaphthyl, wherein from 
1-4 hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties 
may be independently replaced with a member selected from the group 
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consisting of halo, -Ci^alkyl, -Ca^^alkenyl, -Cj^alkynyl, -C3_8cycloalkyl, 
-Co^alkylC3.8cycloalkyl, -CN, and -NOj; or 

R' and R^, or R^ and R** taken together can form a 3-8 membered cycloalkyl or 
5 a heterocyclic ring system, wherein the heterocyclic ring system may have 

from 3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain 
&om 1-4 heteroatoms selected fh)m N, O and S» wherein from 1-4 hydrogen 
atoms on the heterocyclic ring system may be independently replaced with a 
member selected from the group consisting of halo, C,-C4-alkyl, -CN -C,. 
10 4^Ucyl, -C2.ealkenyl, -Cj-galkynyl, -C3.gCycloalkyl. -C„alkylC3.gCycloalkyl and - 

NO2; 



R^ and are independently selected from the group consisting of: 

H, -Cj^alkyl, -C2.6alkenyl, -C2.6alkynyl, -C3.8cycloalkyl, -Co^alkylCj. 
15 . gcycloalkyl, -Co-«alkylphenyI and -Co^alkylnaphthyl, wherein from 1-4 

hydrogen atoms on the ring atoms of the phenyl and n^hthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Ci^alkyi, -C2.6alkenyl, -C2.6alkynyl, -Ca^cycloalkyl, -Co^alkylC^. 
gcycloalkyl, -CN, and -NO2; or 

20 

R^ and R* taken together can form a 3-8 membered cycloalkyl or a 
heterocyclic ring system, wherein the heterocyclic ring system may have from 
3 to 10 ring atoms, with 1 to 2 rings being in the ring system and contain from 
1-4 heteroatoms selected from N, O and S, wherein from 1-4 hydrogen atoms 
25 on the heterocyclic ring system may be independently replaced with a member 

selected from the group consisting of halo, C,-C4-alkyl, -CN -C,^alkyl, -Cj. 
galkenyl, -Cj^galkynyl, -Cj gcycloalkyl, -Co^alkylC3.8cycloalkyl and -NO2; 



Q is a member selected from the group consisting of: 
30 a direct link, -CH^-, -C(=0)-, -0-, -NH-, -NMe-, -NHCH^-, -NMeCH2-, - 

CH2NH-, -C(=NH)-, -C(=0)-NH-, -NH-C(=0)-, -CH2NMe-, -C(=NMe)-; 



35 



D is a direct link or is a member selected from the group consisting of: 

(a) phenyl, which is independently substituted with 0-2 R'** substitutuents; 
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(b) naphthyl, which is independently substituted with 0-2 
substitutuents; and 

a monocyclic or fused bicyclic heterocyclic ring system having from 5 
to 10 ring atoms, wherein 1-4 ring atoms of the ring system are 
5 selected from N, O and S, and wherein the ring system may be 

subsituted from 0-2 R^^ substitutuents; 



R'" is selected from: 

halo, -Cj^alkyl, -C2.6aikenyl, -Ci-eSlkynyl, -C3.8cycIoalkyl, -Co^alkylCj. 

10 jcycloalkyl, -CN, -NO^. -(CH2)„NR'*R'% -(CH2)„C02R^ -(CH2)„C0NR''R'', 

-SOzNR^Tl'", -SOjR^*, -CF3, -OR**, and a 5-6 membered aromatic heterocyclic 
system containing from 1-4 heteroatoms selected from N, O and S, wherein 
from 1-4 hydrogen atoms on the aromatic heterocyclic system may be 
independently replaced with a member selected from the group consisting of 

15 halo, -Ci^alkyl, -Cz-ealkenyl, -Cz-ealkynyl, -Cj^gcycloalkyl, -Co^alkylCj. 

gcycloalkyl, -CN and -NOg. 



R^^ and R^^ are independently selected from the group consisting of: 

H, -Ci^alkyl, -C24ialkenyl, -C^alkynyl, -Ca^cycloalkyl, -Co^alkylCj. 
20 gCycloalkyl, -CVtalkylphenyl and -Co^alkylnaphthyl, wherein from 1-4 

hydrogen atoms on the ring atoms of the phenyl and naphthyl moieties may be 
independently replaced with a member selected from the group consisting of 
halo, -Cj^alkyl, -Cj^alkenyl, -C2.6alkynyl, -Cj^cycloalkyl, -Cj^alkylCj. 
gcycloalkyl, -CN and -NOj; 

25 

n is an integer of 0-2; ^ 



E is a member selected from the group consisting of: 

a direct link, -0-, -NH-, -CHjNH-. -NHCH^-, -NMe-. -NH-C(=0)-NH-, - 
30 C(=0)-NH-, -NH-C(=0)-; 



G is a member selected from the group consisting of: 

(a) a Q-alkenyl group or a Ca^g-cycloalkenyl group, wherein the alkenyl 

group and cycloalkenyl group attachment points are the alkenyl carbon 
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atoms and wherein the C2-alkenyl group or C3.8-cycloalkenyl group is 
substituted with 0-4 R'** groups; 

a phony lene group wherein the ring carbon atoms of the phenylene 
group are substituted with 0-4 R'** groups; 

a 3-8 membered a saturated, partially unsaturated or aromatic 
monocyclic- heterocyclic ring system containing 1-4 heteroatoms 
selected from N, O and S, wherein 0-4 ring atoms of the heterocyclic 
ring may be substituted with 0-4 R'*^ groups; and, 

an 8-10 membered fused heterocyclic bicyclic ring system, containing 
1-4 heteroatoms selected from N, O and S, wherein 0-4 ring atoms of 
the fused bicyclic ring system may be substituted with 0-4 R'** groups; 

R^^ is a member selected from the group consisting of: 

H, halo; C,^-alkyl, carbocylic aryl, -CN; -NO^; -(CH2)o^-NR2^R^*^; 
-SO^NR^'R^'; -SO.R^"; -CF3; -(CH2)o^-OR'^ -0-(CH2),^0R^; -0-(CH2)i. 
6-C(=O)-0-R^^; 

20 -0-(CH2),^-C(=0)-N(R^^R^'');-N(R^'')-(CH,)..,.0R^^ 
-N(R'')-(CH2),.5-N(R^^R^^);-C(=0)-N(R2^R^*^); 

-N(R^»)-(CH2),^-C(=0>N(R^R^'^); -N(-(CH2),^-OR")2; -N(R*')-(CH2),.^-OR^''; 
-N(R'*)-C(=0)-R'''; -N(R'')-S02-R'*'; -(CH2Ve-C(=0)-0-R"; -(CHJo. 
fi-C(=0)-N(R^^R^^); -(CH2)o.e-C(=NR^'^)-N(R^^R^^); 

25 -(CH2)o^-N(R'')C(=NR^**)-N(R'^R^*»); and a -(CH^WNCR^^) group wich is 

attached via the nitrogen atom to a carbon atom of a 5 to 6 membered 
saturated, partially unsaturated or aromatic heterocyclic ring containing 1-4 
heteroatoms selected from N, O and S, and a -(CHJo^^- group attached to a 5-6 
membered saturated, partially unsaturated or aromatic heterocyclic ring 

30 containing 1-4 heteroatoms selected from N, O and S; 

R*", R^, R^** and R"**" are each independently a member selected from the group 
consisting of: 

H, C,^-alkyl and Ci^-alkylaiyl, -CN; -NO2; carbocylic aryl, -CN; -NOj; or 



(b) 



(c) 



10 



(d) 
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R^" and taken together with the N atoms ther are independently attached 
form a S-1 membered saturated, partially unsaturated or aromatic heterocyclic 
ring; or 

5 R^** and R'" taken together with the N atom to which they are attached form a 

5-8 membered saturated, partially unsaturated or aromatic heterocyclic ring 
containing 1-4 heteroatoms selected firom N, O and S; 

J is a member selected from the groiq> consisting of: 
10 a direct link. -0-, -NH-. -NMe-. -C(=0)-NH-, -NH-C(=0)-; 

X is a member selected from the group consisting of: 
(a) phenyl substituted with 0-3 R'*" groups; 

15 (b) naphthyl substituted with 0-3 R'" groups and 

(c) a 6-membered aromatic heterocyclic ring system containing 1-3 N 

atoms and having 0*3 ring atoms substituted with 0-3 R^^ groups; and 

20 (d) an 8-1 0 membered fused aromatic heterocyclic bicyclic ring system 

containing 1-4 heteroatoms selected from N, O and S and 0-3 ring 
atoms of the fiised heterocyclic bicyclic ring system are substituted 
with 0-3 R*' groups; 

25 R" is a member independently selected from the group consisting of: 

Halo; CFj; -Cj^-alkyl; caibocychc aryl; -C^-alkyl-CN; -O-R^'; -Co.2-alkyl- 
C(=0)-0-R^^ -Co.2- alkyl-C(=0)-N(R'*, R'*); -Co.2-alkyI-N02; -Co.2-alkyl- 
N(R'% R''); -Co.2-alkyl-S02-N(R=^% R'O; -Ca.2-alkyl-SOa-R'*; trihaloalkyl; 
-0-Co.2-alkyl-0-R^"; -Co.2-alkyl-0-R'"; -0-C,^-alkyl-C(=0)-N(R^, R^*); -O-C,, 

30 ,-alkyl-C(=0)-0-R'^ -Co.2-alkyl-N(R2'=)-C(=0)-R'^ -Co.2-alkyI- 

N(-R'*)-S02-R'*; -CH2-N(R'>C(=0)-R'* ;-CH2-N(R'>S02-R''; -(CHjV 
,-NR^^ -C(=0)-N(R^%R^); -N(-(CH2)i.6-OR^^; -N(R'°)-(CH2),^-OR^; 
-N(R'^)-C(=0)-R^; -N(R'^-S02-R'^ -C(=N(R''^)-N(R'',R''); and a -(CH2)o. 
£-5-6 membered saturated, partially unsaturated or aromatic heterocyclic ring 

35 containing 1-4 heteroatoms selected from N, O and S; 
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R'°, R^* and R^" are each independently a member selected from the group consisting 
of: 

H; -C,^-alkyl; -Co.2-alkyl-0-R'«; -Co.2-alkyl-N(.R^ -R^iOj-C,. 
5 4-alkyl-carbocyclic aryl; -C,^-alkyl-heterocyclic; and R'^ and R^*, or R^* and 

R^' together with the N atom to which they are attached can form 5-8 
membered heterocyclic ring containing 1-4 heteroatoms selected from N, O 
and S which can be substituted with 0-2 R'* groups; 

10 R^" and R^' are indepedently a member selected from the group of: 

H; halo; -Ci^-alkyl, a carbocyclic aryl group; a saturated, partially unsaturated 
or aromatic heterocyclic group; -CN; -C(=0)-N(R^«,R^«); -C(=0)-OR^''; -NO2; 
-(CH2)p-NR'«R^«; -SOzNR^'R'"*; -SO^R'*; -CF,; and -(CH^fiiR^*; 

15 p is an integer of 0-2; 

R^* and R^* are each independently selected from the group consisting of: 
H; C,_4-alkyl and -Co^-alkyl-carbocyclic aryl; 



20 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 
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3 . A compound of claim 1 , wherein: 

A is a member selected from the group consisting of: 

SO2NH2 SOzNHMe SQ2Me CH2NH2 CH2NMe2 CN CONH2 njC 

<^ <y <y <y <y <^<S-<S- ^ 

^ "D- "D- <S- «D-''d-"Q- 

f-O ^nC? "'^^ /°2NH2 SOzMe CONH2 

6- && S^S^<S- -d- "cv 



,NH2 y . CH2NH2 CN 



>=N >=N N=/ N=N \=N*^ ^=N~ c«/ W \=n' 




H^n' H2NH2C' " " ElO 

S02Me „^ H^NHzC H2NOC NO 



/ " H2N Mq2W^ K2NH2C H2NOC NC _ 

Cr -h- i> 'iy- D- ^J- 

>=N V=N N— ' ^ N 



NHj H 



Ma-^NH. ^X. "2N-^ HOHN- MeONH 

Et K ^ El H 

H^NNh" MeHNNH^ MeHN-^ -NMej EtHN-'EtaN'' -NHBu' (^'j" 

Me MeN^ ^ 

O C^^ O:^ 6" Q'' r-N^ r-r' 

^Me ^CO^HN-^ HN^ ^^^^ 028^ 



NH 
NH- 



Me C02H' 

H 



Q is a member selected from the group consisting of: 
5 a direct link, -C(=0)-. -NH-. -NMe-, -NHCHj-, -NMeCHj-, -C(-NH)-, - 

C(-NMe)-; 
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D is a direct link or is a member selected from the group consisting of: 



F F F 




-xy -o- o- ^ 

E is a member selected from the group consisting of: 

a direct link, -CHjNH-, -C(=0)-NH-, -NH-C(=0)-; 

5 

G is a member selected fix>m the group consisting of: 



-^^^ V" ^ ^ -^^ ^ ^ 




G is substituted by 0-4 R^** groups and each R'** group is independently selected from 
10 the group consisting of: 

H, -CH3. -CF3, -CI, -F, -Br, -NH2, -NMej, -OH, -OMe, -NHSOjMe, -NO2, 
-CN, -C(=0)-OMe, -COjH, -CONH^, -SO2NH2, -SOjCHj, -NHC(=0)Me, 
-C(=0)N(-M6)2. -CH2NH2, -CH2N(-Me)2. -CH^OH, -OCH2CO2H, 
-0CH2C(=0)-0Me, -0CHjC(=0)-NH2 and -OCH2C(=0)N(-Me)2, 

15 
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O N-CKfeChfeNIMe)- u r*^ - w- NH 



MeN^N-CHzChzO- O^N-CHsCKiNH- QzS^N-CHzCHjNH- Mtf/^N-CHzChtiNH- 
Os^N-CltCH2N(Me)- M€n[])n-CH^N(M6). -A^-^ -^n^ "^n^ 

o o o o 0*^° o^^'* 

^ MB"^ Me'° MB'^ i-Nf* "^^O 

J is a member selected from the group consisting of: 

a direct link, -0-, -NH-, -C(=0)-NH- and -NH-C(=0)-; 

5 X is a membier selected fix>m the group consisting of: 

^„_Q^p -Q-o -p^B, -p-. -ry, 



-Br 

\i=/ N=^ 

F F F 

QzN HzNOzS^ Me02C MeOjC 



MeOzS ^'^^y. "^S-^ "aNOC,^ OzN^ 0^ Me02S 

H2Np2S^ NHs NHj -CI 
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

4. A compound of claim 1, having the following structure: 



HN-<v JHR'^ 



wherein: 

R'" is a member selected from the group consisting of: 
10 H, -F, -CI and -Br; 

R*^ is a member selected from the group consisting of: 

H, -F, -CI, -Br, -OMe, -OH, -Me, -CF3 and -CH^NHj; and 
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A-Q is a member selected fh)m the group consisting of: 



. uC. XX iCX cx cx 



/ — \ 



NH NH CCNIt C»V<»t CHNMSs OH 

«xx or sX^^a a^^^^ 

and all phannaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 



5. A compound of claim 1 having the following structure: 




wherein: 

10 R'* is a member selected from the group consisting of: 
H, -F, -Cland-Br; 
R'" is a member selected from the group consisting of: 

H. -F, -CI, -Br, -OMe. -OH, -Me, -CF3 and -CH2NH2; and 
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A-Q is a member selected from the group consisting of: 






L.is. k^N- k^N^ " 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives tiiereof. 

5 



wherein: 

10 R^' is a member selected &om the group consisting of: 
H, -F, -CI and -Br; 
R'*' is a member selected from the group consisting of: 

H, -F. -CI, -Br. -OMe. -OH, -Me, -CF3 and -CHjNHj; 



6. 



A compound of claim 1 having the following structure: 
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A-Q is a member selected from the group consisting of: 



NH NH NH NH ^» NH NH 



V O \^ O 5^ oO °2S^ 

NH NH 

^''^-^ i,^ -^^-^ "^"^^ ^^^^ Bu'HN^ 

NH 



"v-^ Ck Ck Ol Cl r° A 

NH Me ^ "® 

O.co^ <^«. "^^^ ".^-^ O -^"^ -^-^ "-^-^ 

^ OH owe NH2 NHMe 

and all phaimaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 

7. A compound of claim 1 having the following structure: 



A-Q-D-JHN-^O 



wherein: 

10 R'* is a member selected from the group consisting of: 

H, -F, -Cl, -Br, -OMe, -OH, -Me, -CF3 and -CH^NHj; 
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A-Q is a member selected from the group consisting of: 



NH 



oc"- 6k 6. 6k 6l6j. cc« « 

i!"^ !/" T NH NH !/" NH NM 

(X" "^-^ M.H.J^ -V^ M^-^ 



O^U' <{y ^(y ^{y ^^O^ ^y 
KV"- O^""" rr°^ 



D is a member selected from the group consisting of: 




F F F 




jcy -o- -=^3- 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 



10 8. A compound of claim 1 having the following structure: 
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wherein: 

J is a member selected from the group consisting of: 

5 -NHC(=0)-, -C(=0)NHs 

X is a member selected from the group consisting of: 



-0° -O^ -{>° — O -O-" 




10 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 

9. A compound of claim 1 having the following structure: 
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wherein: 

R is a member selected from the group of : 
-SO2-NH2 and -SOjMe; 

R'" is a member selected from the group of: 
H, -F, -ClandBr; 

E is a member selected from the group consisting of: 
-NHC(=0)- and -C(=0)NH-; 

j^idi^ ^id2^ j^id4 independently a member selected from the group of: 

H, -F, -CI, -^Br, -Me, -NOj, -OH, -OMe, -NH2, -NHAc. -NHSOjMe. -CH^OH 
and -CHjNHj. 

R'^ is a member selected from the group of: 

H, -CH3, -CF3, -a, -F, -Br, -NH2, -N(-Me)2, -OH, -OMe, -NHSO^Me, -NO^, 
-CN. -C(=0)-OMe, -CO2H, -C(=0)-NH2, -SO^NH^, -SO^CH,, -NHC(=0)-Me, 
-C(=0)-N(>Me)2, -CH2NH2, -CH2-N(-Me)2, -CH^OH, -OCHjCOjH, 
-0CH2C(=0)-0Me, -OCH2C(=0>NH2. and -0CH2C(=O>-N(-Me)2, 
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^..^ >^ .y^, ^H^H^ .-j^H^ 

MfiN^N-CHsCHzO- O^N-CK|CHiNI+ QaS^N-CHjCKfeNH. fcWvj^N-CHbCHiNH. 

O^^^NrC^fiki^my M^;^N-C4,Ch,N(Me). -^.^^ 

O O O O ^k^O k.NI* l^SQ. 

R^* is a member selected from the group of : 
F, -CI, -Br, -OH, -Me and -Ome, 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

5 
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10. A compound of claim 1 having the following structure: 




wherein: 

5 R is a member selected from the group consisting of: 
-SO2NH2, -SOjMe; 
R*" is a member selected fix>m the group consisting of: 

H, -F, -CI and Br, 
R'* is a member selected from the group consisting of: 
10 H, -F, -CI, -Br, -OMe, -OH, -Me. -CF3 and -CH2NH2; and 

G is a member selected fiom the groiqp consisting of: 



-9- V Y' -8 X) X) 

-^NCOMe -^NSO^e ^NCONMe. -^NSQ^NMe^ ^3'"-"" 
J^NCOMe _^N50^e J^NCONM^ J^NSO^NM., X^^^ ^^^^^^l. 

H 



wherein each G group may be substituted by 0-4 R^*^ groups and each such R'** group 

is independently selected from the group consisting of: 
15 H, -CH3, -CF3, -CI, -F, -Br, -NH2. -N(-Me)2, -OH, -OMe, -NHSO^Me, -NOj, 

-CN, -C(=0)-OMe, -CO2H, -C(=0)-NH2, -SO2NH2, -SO2CH3, -NH-C(=0)-Me, 
-C(=0>N(-Me)2, -CH2NH2, -CH2-N(-Me)2, -CHjOH, -OCHjCOjH, 
-OCHzCOaMe, -OCH2C(=0)-NH2, -0CH2C(=0)-N(-Me)2 
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NH 



NH 



r> ..x> .^.JD ...r> ^.x:> 



-^Nll, -fj-^pj' --|^J, 

MeN^N-CHjCHzO- C^^N-CHjCFtNH- QzS^N-ChtiCH^H- Md/^N-ChtCHlNH- 

Q^^N-ChiCHzNMe)- M^(^ti-CH^1fABy -A^^ "^N^ '^'O 

O O k^NMB k^SOfe 



o 



o 



H i 



Ma' 



Lb' 



and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

11. A compound of claim 1 having the following structure: 



SO2NH2 /=\ 



SO2NH2 o 




J-X 



10 wherein: 
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J-X are collectively a member selected from the group consisting of: 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
5 prodrug derivatives thereof. 

12. A compound of claim 1 having the following structure: 




wherein: 

R is a member selected from the group of : 
10 -SOjNHj, and -SO^Me; 

R'" is a member selected from the group of: 
H, -F, -CI and Br; 

15 E is a member selected from the group consisting of: 
-NHC(=0)- and -C(=0)NH-; 

J is a member selected from the group consisting of: 
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-NHC(=0). and -C(=0)NH-. O; 

j^jdi^ j^id2^ ^jjj ^id4 independently a member selected from the group of: 

H, -F, -CI. -Br, -Me, -NO^. -OH, -OMe. -NHj, -NHAc, -NHSOzMe. -CHjOH. 
5 -CH2NH2. 

R^**^ is a member selected from the group of: 

H, -CH3, -CF3, -CI, -F, -Br, -NH2, -N(-Me)2, -OH, -OMe, -NHSOsMe, -NOj, 
-CN, -CO^Me, -CO2H, -C(=0)-NH2, -SOjNHj, -SO2CH3, -NHC(=0)-Me, 
10 -C(=0)-N(-Me)2, -CH2NH2, -CH2-N(-Me)2, -CH2OH, -OCH2CO2H, 

-0CH2C(=O)-OMe. -OCH2C(=0)-NH2, -OCH2C(=0)-N(>Me)2. 



-^^fs^ ^^^^ -^H^H 



MeN^N-C4!ChV> O^N-CHzCftiNH- QiS^N-CtijCHiNH- N-ChtCMzNH- 



0^;^N-CH^C^bN^Me^ MeN^N-ChtjCKsNMe). -^.^^-s^ -^N^ -^N^ 
O O O O 0"^° ^t^M» iv^SOfe 

R'^ is a member selected from the group of : 
F, -CI, -Br, -OH, -Me and -OMe; 
15 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 

prodrug derivatives thereof. 
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13. A compound of claim 1 selected from the group consisting of: 




wherein: 

R is a member selected from the group of : 
-SO2-NH2. and -SOjMe; 

10 

R^^ is a member selected from the group of: 
H. -F, -CI and Br; 

R'** is a member selected from the group consisting of: 

-H, -CH3, -CF3, -CN, -SO2NH2 and -SO2CH3; and 

15 



R'* is a member selected from the group of: 
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-CI and -Br; 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 

S 14. A compound of claim 1 having the following structure: 




wherein: 

10 

A-Q taken together are a member selected from the group consisting of: 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
15 prodrug derivatives thereof. 

15. A compound of claim 1 selected from the group consisting of: 
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wherein: 

A-Q is a member selected from the group of : 



5 



1^ 


NH 

HOHN^ 


NH 

MeONK^ 


NH 


NH 
BjN^ 


NH 

bJhn'^ 



NH NH NH NH 

ry^NH*^ MeHNNH^ MeHr/^ MeteN*^ 

r ^ X X r NH r 

tl'" I NH NH NH NH NH NH NH 

H U. M-ii.^ O 

a a 0^ 

H Me gl ;j Be El 

R*" is a member selected from the group of: 
H, -F, -CI and Br; 

10 

are independently a member selected from the group of: 
H, -F, -CI, -Br, -Me, -NOj, -OH. -OMe, -NH^, -NHAc, -NHSOjMe, -CH^OH, 
-CH2NH2 

15 R'**^ is a member selected from the group of: 

H, -CH3, -CF3, -CI. -F. -Br. -NHj, -N(-Me)2, -OH, -OMe, -NHSO^Me, -NO3, 
-CN. -C(=0)-OMc -CO2H, -C(=0)-NH2. -SO^NHj, -SO^CH,, -NHC(=0)-Me, 
-C(=0)-N(Me)2, -CH2NH2, -CH2-N(-Me)2. -CH^OH, -OCH2CO2H, 
-0CH2C(=0)-0Me. -0CHjC(=0)-NH2, -OCH2C(=0)-N(-Me)2, 
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5 



NH NH 



a" jD x> ^r> ^r> ^dX} 



M^r^N-atCKiO- <^n-ch!CMjNH- Qj^j^N-ctyaygH- Mrf/~~^N-«tcttNH- 

o o o 



Ol^N-CHi»tN»*»- l«/_jN-C>tatNW«)- -^N-^ "^M^ 

O O O O ^k^O k^NKfe l^SQ, 

tO •^N'-^ -^N--^ -^JO -^N--^ -^n^ 

R'* is a member selected from the group of: 
F, -CI, -Br, -OH, -Me and -OMe; 

and all phannaceuticaiiy acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 
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16. A compound of claim 1 selected from the group of consisting of: 



H N-^ 

^Sp2NH2 

O N-^ 

H2N 
' -Nl 



r T 



O HN, 



,^S02NH2 

n 



>— r^Br. CI 

or'**' 



CI 



° O'^N-O-Br. CI 
H H-^ 




MB3N 



NH 



oJ^^P-Br.CI 




9"^ 



o^'^N-r^Br.Ci 

H N-^ 



,SO^e 




O W^^^^Br. CI 
H 




.NHf VCI. Me.OI^ 



CI 



.S02Me 
II CI 



A^N^fVci. Me. OMb 



HN 
H2N 




S02Me 



S02Me 




SOzMe 



H y-NAc 




CI 



iL^N-^^^F. CI. Br. Me OMe 





A- Me 

H N-^ 



'N^^J-CI. Me, OMe 



5 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 
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17. A compound of claim 1 selected &om the group consisting of: 





5 

and all pharmaceutically acceptable isomers, salts, hydrates, solvates and 
prodrug derivatives thereof. 



18. 



A compound of claim 1 selected from the group consisting of: 
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3-(2-(4-[(2-aminosulfonyl)phenyl]benzoylainino) phenoxy)benzamidine, 3-(4-fluoro- 
2-(4-[(2-aminosuifonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine, 3-(4- 
trifluoromethyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
5 benzamidine, 3-(4-methyIsulfonyl-2-(4-[(2- 

a]iiinosulfonyl)phenyl]phenylcarbonylammo)phenoxy) benzamidine, 3-(S-hydroxy-2- 
(4-[(2-aminosuIfonyl)phenyl]phenylcarbonylamino)phenoxy) benzamidine, 3-(4- 
methoxycarbonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy) 
benzamidine, 3-(4-hydroxycarbonyl-2-(4-[(2- 

10 aminosuIfonyl)phenyl]phenylcaibonylamino)phenoxy) benzamidine, 3-(2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)pheylamino) benzamidine, 7-(2-(4-[(2- 
aminosulfonyl)phenyI]benzoylamino)phenoxy)-l-aminoisoquinoline, 7-(2-(4-[(2- 
aminosulfonyI)phenyl]benzoylamino)-4-fluorophenoxy) 1 -aminoisoquinoline, 7-(2-(4- 
[(2-aminosuifonyl)pheny l]benzoylamino)-4-trifluoromethylphenoxy) 1 - 

1 5 aminoisoquinoline, 7-(2-(4-[(2-aminosulfonyl)phenyl]benzoylamino)-4- 
methylsulfonylphenoxy)l -aminoisoquinoline, 3-(2-(4-[(2- 

aminosulfonyl)phenyl]phenylaminocarbonyl-4-nitrophenoxy) benzamidine, 3-(2-(4- 
[(2-aminosulfony l)pheny 1 ]pheny laminocarbonyl-4-aminophenoxy) benzamidine, 3- 
(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocaibonyl-4-chiorophenoxy) 

20 benzamidine, 3-(2-(4-[(2-aminosulfonyl)phenyl]phenylaminocarbonyl-4- 
bromophenoxy) benzamidine, 2-bromo-6-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcaibonylamino)phenoxy naphthalene, 3- 
methoxycarbonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy 
naphthalene, 3-hydroxycarbonyl-2-(4-[(2- 

25 aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene, 3-aminocaibonyl- 
2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy naphthalene, 3- 
methoxycarbonyl-2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy-6- 
bromo naphthalene, 3-hydroxycarbonyl-2-(4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenoxy-6-bromo naphthalene, N-(5- 
30 bromo-2-pyridinyl)-(2-4-[(2- 

aminosulfonyl)phenyl]phenylcarbonylamino)phenylcarboxamide, N-(5-chloro-2- 

pyridinyl)>(2-4-[(2-aminosulfonyl)phenyl]phenylcarbonylamino)phenylcarboxamide, 

N-(5-bromo-2-pyridinyl)-(2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide. 



wo 01/19788 



PCT/USOO/25196 



N-(5-chloro-2-pyridinylH2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide, N-(4-bronio-2- 
methoxycarbonypheny l)-(2-(4- [(2- 

methylsulfonyl)phenyl]ph6nylcarbonyl)ainino}phenylcaiboxanude, N-(4^ 
5 methoxycarbonyphenyl)-(2-(4-[(2- 

methylsulfonyl)phenyl]phenylcarbonyl)amino)phenylcarboxamide, N-(5-bromo-2- 

pyridinyl)-(2-4-[(2-ammosulfonyl)phenyl]phenylcai1>onylamino)pyridinyl-3- 

carboxamide, 

N-(5-chloro-2-pyridinyl)-(2-4-[(2- 
10 aiiiinosulfonyl)phenyl]phenylcaibonylamino)pyridmyl-3-caiboxamide, N-(5-brom 
2-pyridinyl>(3-4-[(2-aminosulfonyl)phenyI]phenylcarbonylamino)pyridinyl-2- 
carboxamide, N-(5 -chloro-2-pyridinyl)-(2-4-[(2- 

aminosulfonyl)phenyl]phenylcaibonylamino)pyhdinyl-3-carboxamide, N-(4-bromo- 
2-mtrophenyl)-(2-(4-[(2- 

1 5 methylsulfonyl)pheny IJphenylcarbony l)amino)phenylcarboxamide, N-(4- 

bromophenyl)-N'-(4-[(2-aminosulfonyl)phenyl]phenyl)-maleainic amide, N*-(5- 
bromopyridin-2-yl)-N'*-(4-[(2-aniinosulfbnyl)phenyl] phenyl)-2-methylmaleamic 
amide, N^-(5-bromopyridin-2'yl)-N'*-(4-[(2-aminosulfonyl)phenyl]phenyl)-3- 
methyhnaleamic amide, N-(5-bromo-2-pyridinyl)-(2-(4-[(2- 

20 aminosulfonyl)phenyl]phenylcarbonyl)amino)-4-mtrophenylcaiboxamide, N-(5- 
bromo-2-pyridinyl)-(2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonyl)amino)-4- 
aminophenylcarboxamide, N-(5-chloio-2-pyridinyl)-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonyl)amino)-4-aminophenylcaifooxamide, N-(5- 
bromo-2-pyridinyl)-(2-(4-[(2-aminosulfonyl)phenyl]phenylcarbonyl)amino)-4- 

25 methylsulfonylaminophenylcarboxamide, N-(5-chloro-2-pyridinyl)-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonyl)amino)-4- 

methylsulfonylaminophenylcarboxamide, N-(5-bromo-2-pyridinyl)-(2-(4-[(2- 
aminosulfonyl)phenyl]phenylcarbonyl)amino)-5-aminophenylcarboxamide, N-(5- 
chloro-2-pyridinyl)-(2-(4-[(2-aminosulfonyl)phenyl]pheiiylcarbonyl)amino)-5- 

30 aminophenylcarboxamide, N-(5-broTno-2-pyridinyl)-(2-(4- 

amidinophenylcarbonyl)amino)-phenylcarboxamide, N-(5-bromo-2-pyridinyl)-(2-(4- 
(2-imidazolinyl)phenylcarbonyl)amino)-phenylcarboxamide, N-(5-bromo-2- 
pyridinyl)-(2-(4-(5-tetra2olyl)phenylcarbonyl)amino)-phenylcarboxamide, N-(5- 
bromo-2-pyridiny l)-(2-(4[-[ 1 , 1 -doxo( 1 ,4-thiazaperhydroin-4- 

35 yl))iminimethy]pheiiylcarbonyl)amino)-phenylcari)oxamide, N-(5-bromo-2- 
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pyridinyl)-(2-(4-[ 1 -oxo(l ,4-thiazapefhydToin-4- 

yl))iminimethy]phenylcarbonyl)ainino)-phenylcarboxamide, N-(5-broino-2- 
pyridinyl)-(2-4-[(2-aininosulfonyl)pheaiyl]phenylcarbonylamino)-4,5- 
difluorophenylcaiboxamide, 3-(2-(4-[(2-ainmosulfonyl)phenyl]-2- 
5 fluorophenylammocarbonyl-4-aminophenoxy) benzamidine, 3-(2-(4-[(2- 

aminosulfonyl)phenyl]-2-fluorophenylaminocarbonyl-4-ammophenoxy) benzamidine, 
3-(2-(4-[(2-aminosuIfonyl)phenyl]b6nzoylamino) phenoxy)benzylaniine, 2-[4-(N- {2- , 
[N-(5-chloro-2-pyridyl)carbamoyl]phenyI}carbamoyl)phenyl]-benzenecarboxamidine, 
(4- {2-[(dimethylamino)iminomethyl]phenyl}phenyI)-N- {2-[N-(5-chloro(2- 

1 0 pyTidyl))carbamoyl]phenyl } carboxamide, N- {2-[N-(5-chIoro(2- 
pyridyl))carbamoyl]phenyl} {4-[2-((hydroxyamino)iminomettiyl)- 
phenyl]phenyl}carboxamide, 2-[4-(N- {2-[N-(5-chloro-2- 
pyridy])caibamoyl]pheny 1 } carbanioyl)phenyl]benzamide, {4-[2- 
(aminoniethyl)phenyl]phenyl } -N- {2-[N-(5-chloro(2-pyridy l))carbamoy 1]- 

1 5 phenyl} carboxamide, [4-(aminomethyl)phenyI]-N- {2-[N-(5-chloro(2- 
pyridyl))carbamoyl]phenyl}carboxamide» N- {2-[N-(5-chloro(2- 
pyridyl))carbamoyl]pheny 1 } {4-[(2-imida2olin-2-ylaimno)methyl]- 
pheny 1 } carboxamide, N- {2-[N-(5-chloro(2-pyridyl))carbamoy l]pheny 1 } (4- { [( 1 - 
methyl(2-imidazolin-2-yl))amino]methy]}phenyl)carboxamide, N- {2-[N-(5-chloro(2- 

20 pyridyl))carbamoyl](3-thienyl)} [4-(l -methyl(2-imidazolin-2-yl))phenyl]carboxamide, 
{4-[(dimethylamino)iminomethyl]phenyl}-N-{2-[N-(5-chloro(2- 
pyridyl))carbamoyl](3-thienyl)}carboxaniide» 4-(N- {2-[N-(5-chloro-2- 
pyridyl)carbamoyl]-3-thienyl}carbamoyl)benzenecarboxamidine, N- {2-[N-(5- 
chloro(2-pyridyl))carbamoyl](3-thienyl)}[4-(iminopiperidylmethyl)- 

25 phenyl]carboxamide, N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)} [4- 
(iminop3Trolidinylmethyl)-phenyl]carboxamide, 

N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)}[4-(iminomorpholin-4- 
ylmethyl)phenyl]carboxamide, N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3- 
thienyl)} [4-(imino-l,4>thiazaperhydroin-4-ylmethy])phenyl]carboxamide, [4- 

30 (a2aperhydroepinyliminomethyl)phenyl]-N-{2-[N-(5-chloro(2-pyridyl))carbamoyl](3- 
thienyl)} carboxamide, N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)} {4- 
[imino(2-metliylpyrTolidinyl)methyl]phenyl} carboxamide, N- {2-[N-(5-chloro(2- 
pyridyl))carbamoyl](3-thienyl)} {4-[imino(methylamino)methyl]- 
phenyl} carboxamide, N- {2-[N-(5-chloro(2-pyridyl))carbamoyl](3-thienyl)} [4-(3- 

35 methyl(3,4,5,6-tetrahydropyrimidin-2-yl))phenyl]carboxamide, N- {2-[N-(5-chloro(2- 
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pyridyl))carbamoyl](3-thienyl)}[4-((hydroxyainino)iminomethyl)- 
phenyl]carboxamide, 1- {[4-(N- {2-[N-(5-chloro(2-pyridyl))carbainoyl](3- 
thienyI)}carbamoyl)phenyl]-iininomethyl}pyiTolidine-2-carboxylic acid, N- {2-[N-(5- 
bromo(2-pyridyl))caibamoyI](3-thienyl)}[4-(l-methyl(2-imidazolin-2- 
5 yl))phenyl]carboxamide, 4-(N-{2-[N-(5-bromo-2-pyridyl)carbamoyl]-3- 
thienyl}carbamoyl)benzenecarboxamidine, N-{2-[N-(5-broino(2- 
pyridyl))carbamoyl](3-thienyl)} [4-(iminopyTrolidmylmethy])phenyl]ca]rboxamide, N- 
{2-[N-(5-bromo(2-pyridy l))carbamoyl](3-thienyl) } [4- 
(iininopiperidyImethyl)phenyl]carboxamide, N- {2-[N-(5-bromo(2- 

1 0 pyridy l))carbamoy 1] (3-thienyl)} [4-(iminomoTpholm-4-ylmethyl)phenyl]carboxamide, 
N- {2-|N-(5-bK)mo(2-pyridyl))carbamoyl](3-thienyl)}[4-(immo-l,4-tWazaperhydroin- 
4-ylmethyl)phenylJcarboxamide, N-{3-[N-(5-chloiio(2-pyridyl))carbamoyl](2- 
thienyl)} [4-(iminopyrrolidinyknethyl)phenyl]carboxainide, N-{3-[N-(5-chIoio(2- 
pyridyl))caibamoyl](2-thienyl)}[4-(l-methyl(2-imidazolin-2-yl))phenyl]carbox 

1 5 3-[(3- { [4-(2-sulfamoylphenyl)phenyi]carbonylamino } -2- 

thienyl)carbonylamino]beiizenecaiboxamidine, N- {2-[N-(5-chloro(2- 
pyridyl))carbamoyl](3-thienyl)} [4-(2-sulfamoylphenyl)phenyl]carboxaniide, N- {2- 
[N-(5-bromo(2-p3Tidy I))carbainoyl](3-thieny 1) } [4-(2- 
sulfamoylphenyl)phenyl]carboxainide, N-(5-bromo-2-pyridinyl)-(2-4-[(2- 

20 aminosulfonyl)phenyl]phenylaminocarbonyl)5-methyI-pyrazolcarboxamide, N-(5- 
bromo-2-pyridinyl)-(2-4-[(2-aminosulfonyl)phenyl]phenylcarbonylaiiiino)-5- 
fluorophenylcarboxamide, N-(5-bromo-2-pyridinyI)-(2-4-[(2- 

aminosulfonyl)phenyl]phenylaimnocarbonylamino)-5-fluoropheiiylcaTboxamide, N- 
(5-bromo-2-pyridinyl)-(2-(4-ainidinophenylcarbonyl)amino)5- 

25 fluorophenylcarboxamide, N-(5-bromo-2-pyridinyl)-(2-(4-(l -methyl-2-imadazolin-2- 
yl)phenylcarbonyl)amino)5-fluorophenylcarboxainide, N- {2-[N-(5-bromo(2- 
pyridyl))carbamoyl]-4,5-dimethoxyphenyl}(4-cyanophenyl)carboxaniide, (4,5- 
diinethoxy-2- { [4-( 1 -methyl(2-imidazolm-2-yl))pheny l]carboiiyIamino}phenyl)-N-(5 - 
bromo(2-pyridy l))carboxamide, 4-(N- {2-[N-(5-broino(2-pyridyl))carbamoy l]-4,5 - 

30 dimethoxyphenyl} carbamoyl)-benzenecarboxamidine, N-(5-chloro(2 -pyridy 1)) {2-[(4- 
cyanophenyl)carbonyIamino]-5-methoxypheny 1} -carboxamide, N-(5-chloro(2- 
pyridyl))(5-methoxy-2- {[4-(l -methyl(2-imidazolin-2-yl))phenyl]- 
carbonylamino }phenyI)carboxamide, 4-(N- {2-[N-(5-chloro(2-pyridyl))carbanioyl]-4- 
inethoxyphenyl}carbamoyl)benzene-carboxamidine, N-(5-chloro(2-pyridyl))[2-({4- 

35 [imino(methylamino)methyl]phenyl} caibonylaimno)-S -methoxypheny l]carboxamide. 
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[2-({4'[(dimethylamino)iminomethyl]phenyl}cart)onylamino)-5-methoxyphenyl^ 
(5-chloro(2-pyridyl))carboxamide, N-(5-chloro(2-pyridyl))(2- {[4- 
(iminopylToUdiny]methy l)phenyI]carbonylamino} -5 -methoxypheny l)carboxami N- 
(5-chloro(2-pyridyl))(2- { [4-(iminopiperidylmethyl)phenyl]carbonylamino} -5- 
5 methoxyphenyl)carboxaniide, N-(5-chloro(2-pyridyl))(2- {[4-(iminomoq3holin-4- 
y!methyl)phenyl]carboiiylainin} -S-methoxyphenyl)carboxamtde, N-(5-chloro(2- 
pyridyl))(2-{[4-(imino-l,4-lhiazaperhydroin-4-ylmethyl)phenyl]carbonylamino}-5- 
methoxyphenyl)carboxamide, (2-{[4- 

(amino(hydioxyunino)methyi)pheny]]cad)onylamino}-5-methoxyphen^ 

10 chloro(2-pyridyl))carboxamide, N-(5-bromo(2-pyridyl)){2-[(4- 

cyanophenyl)carbonylamino]-5-methoxyphenyl}carboxamide, N-(5-bromo(2- 
pyridyl))(5-methoxy-2- {[4-(l -inethyl(2-imidazolin-2- 
yl))phenyl]caibony]amino}phenyl)caiboxamide, 4-(N- {2-[N-(5-bromo(2- 
pyridyl))carbamoyl]-4-methoxyphenyl } carbamoyl)benzenecarboxamidine, N-(5- 

1 5 bromo(2-pyridyl))[2-( {4-[immo(methylaiiuno)methyl]phenyl}carbonylaniino)-S- 
methoxyphenyl]carboxaniide, [2-({4- 

[(dimethylamino)iminomethyl]phenyl } carbonylamino)-5 -niethoxyphenyl]-N-(5- 
bromo(2-pyridyl))carboxainide, N-(5-chloro(2-pyridyl))(2- {[4- 
(iminopyiiolidinylmetiiyl)phenyl]ca[bonylammo}-5-methoxyphenyl)ca]i> N- 

20 ( N-(5-bromo(2-pyridyl))(2- {[4-(iminopiperidylmethyI)phenyl]carbonyIainino} -5- 
methoxyphenyl)carboxamide, N-(5-bromo(2-pyridyl))(2- {[4-(iminomoIpholin-4- 
y Imethy l)phenyl]caibony lamino } -5 -methoxyphenyl)caiboxamide, N-(5-bromo(2- 
pyridyl))(2- ([4-(iinino-l ,4-thia2aperhydroin-4-ylinethyl)phenyl]carbony lamino} -5- 
methoxyphenyl)carboxamide, (2-{[4- 

25 (amino(hydroxyimino)inethyl)phenyl]carbonylamino} -5-inethoxyphenyl)-N-(5- 
bromo(2-pyridyl))carboxamide, N-(5-chloro(2-pyridyl)) {6-[(4- 
cyanophenyl)carbonylamino]-3-hydroxyphenyl}carboxamide, ethyl 2- {3-[N-(5- 
chloro(2-pyridyl))carbamoy l]-4- [(4-cyanophenyl)carbony lamino] -phenoxy } acetate, 
methyl 2-[4-( {4- [(dimethylamino)iminomethy IJpheny 1 } caibonylamino)-3 -[N-(5- 

30 chIoro(2-pyridyl))carbamoyl]phenoxy]acetate, (6- {[4- 

(amino(hydrox3dmino)methyl)phenyl]carbonylamino}-3-hydroxyphenyl)-N-(5- 
chloro(2-pyridyl))caiboxamide, 4-(N-{2-[N-(5-chloro(2-pyTidyl))carbamoyl]-4- 
hydroxyphenyl} carbamoyl)-benzenecarboxaniidine, and 4-(N- {2-[N-(5-chloro(2- 
pyridyl))carbamoyl]-4-hydroxyphenyl}carbamoyl)-benzenecarboxamidine, 
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

19. The compound according to claim 1 selected from the group consisting of: 
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and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 
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20. The compound according to claim 1 selected from the group consisting of: 



5 




10 

and all pharmaceutically acceptable isom^, salts, hydrates, solvates and prodrug 
derivatives thereof. 



15 
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21. The compound according to claim 1 selected from the group consisting of: 



5 




and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

22. The compound according to claim 1 selected from the group consisting of: 
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and all pharmaceutically acc^table isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 



23. The compound according to claim 1 selected from the group consisting of: 



5 
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and 




5 and all pharmaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 



24. The compound according to claim 1 selected &om the group consisting of: 
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and all phannaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

25. The compound according to claim 1 selected from the group consisting of: 




and all phannaceutically acceptable isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 

10 

26. The compoimd according to claim 1, which is a member selected from the group 
consisting of: 
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CO 




HI 




and 




and all pharmaceutically accq>table isomers, salts, hydrates, solvates and prodrug 
derivatives thereof. 



27. A pharmaceutical composition for preventing or treating a condition in a 



wo 01/19788 



PCT/USOO/25196 



220 

28. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 1. 

29. The method of claim 28, wherein the condition is selected from the group 
consisting of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or 
post-coronary angioplasty, a thrombotically mediated cerebrovascular 
syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks, 
venous thrombosis, deep venous thrombosis, pulmonary embolus, 
coagulopathy, disseminated intravascular coagulation, thrombotic 
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease 
associated with heparin-induced thrombocytopenia, thrombotic complications 
associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation, and thrombotic complications associated with 
the fitting of prosthetic devices. 



30. A method for inhibiting the coagulation of biological samples, comprising the 
step of administering a compound of claim 1. 



31. A pharmaceutical composition for preventing or treating a condition in a 
mammal characterized by undesired thrombosis comprising a pharmaceutically 
acceptable carrier and a pharmaceutically effective amount of a compound of claim 2. 

32. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 2. 
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33, The method of claim 32, wherein the condition is selected from the group 
consisting of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or 
post-coronary angioplasty, a thrombotically mediated cerebrovascular 
syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks, 
venous thrombosis, deep venous thrombosis, pulmonary embolus, 
coagulopathy, disseminated intravascular coagulation, thrombotic 
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease 
associated with heparin-induced thrombocytopenia, thrombotic complications 
associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation, and thrombotic complications associated with 
the fitting of prosthetic devices. 



34. A method for inhibiting the coagulation of biological samples, comprising the 
step of administering a compound of claim 2. 



35. A pharmaceutical composition for preventing or treating a condition in a 
mammal characterized by undesired thrombosis comprising a pharmaceutical ly 
acceptable carrier and a pharmaceutically effective amount of a compound of claim 3. 



36, A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 3. 



37. 



The method of claim 36, wherein the condition is selected from the group 
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post-coFonary angioplasty, a thrombotically mediated cerebrovascular 
syndrome, embolic stroke, thrombotic stroke, transient ischemic attacks, 
venous thrombosis, deep venous thrombosis, pulmonary embolus, 
coagulopathy, disseminated intravascular coagulation, thrombotic 
thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease 
associated with heparin-induced thrombocytopenia, thrombotic complications 
associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation, and thrombotic complications associated with 
the fitting of prosthetic devices. 



38. A method for inhibiting the coagulation of biological samples, comprising the 
step of administering a compound of claim 3. 



39. A pharmaceutical composition for preventing or treating a condition in a 
mammal characterized by undesired thrombosis comprising a pharmaceutically 
accqstable carrier and a pharmaceutically effective amount of a compound of claim 4. 



40. A method for preventing or treating a condition in a mammal characterized by 
undesired thrombosis comprising administering to said mammal a therapeutically 
effective amount of a compound of claim 4. 



41. The method of claim 40, wherein the condition is selected from the group 

consisting of: 

acute coronary syndrome, myocardial infarction, unstable angina, refractory 
angina, occlusive coronary thrombus occurring post-thrombolytic therapy or 
post-coronary angioplasty, a thrombotically mediated cerebrovascular 
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thrombocytopenic purpura, thromboangiitis obliterans, thrombotic disease 
associated with heparin-induced thrombocytopenia, thrombotic comphcations 
associated with extracorporeal circulation, thrombotic complications 
associated with instrumentation, and thrombotic complications associated with 
the fitting of prosthetic devices. 



42. A method for inhibiting the coagulation of biological samples, comprising the 
step of administering a compound of claim 4. 



